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Competition by roads, waterways and airways. 


- This issue of the Bulletin contains the 
first of a series of monthly articles de- 
voted to the important question of the 
competition the railway suffers from 
other methods of transport, such as from 
road, water, or air services. 

The Executive Committee of our Asso- 
ciation thinks it will be of value to keep, 
at frequent intervals, the member Admi- 
nistrations and readers informed as to the 
developments of the situation in the va- 
rious countries. 

The information, supplied through the 
medium of the Bulletin to the affiliated 
Railways and States, and obtained through 
the appeal we made for our members’ col- 
laboration, an appeal which we wish to 
renew here, cannot fail to make those who 
read it draw valuable comparisons and 
facilitate the investigation of measures to 
improve the efficiency of transport in 
general. 

The evolution of railway traffic, the 
influence exercised by the competition 
from other methods of transport, the 
steps taken by the railways to remedy the 
drawbacks resulting from such competi- 
tion, and the legal or fiscal reforms which 
have already been made or are under 
consideration, are all points upon which, 


in our opinion, our information should 
be as complete as possible. 

Below we give some of the information 
we have already collected. 


Netherlands Railways. 


The following measures have recently 
been taken by the Netherlands Railways 
to combat competition from other me- 
thods of transport. 


As regards passenger traffic : 


1. Increase of the number of services 
to which local rates apply; 


2. reduction of rates (from the (st 


April 1933) ; 


3. appointment in most districts of 
special canvassers to look for traffic. 


As regards goods traffic : 


Rating measures were put into force as 
from the 1st May 1933, the most impor- 
tant of which were : 


1. reduction of rates; 
2. speeding up fast goods services; 


3. free delivery, at the consignee’s door, 
of parcels traffic. 


The communication received from by 
the Netherlands Railways, from which 
the above information was taken, also 
states that an increase in traffic has been 


noted since these measures were enforced. 


Jugoslav State Railways. 


In Jugoslavia, a new general law affect- 
ing private transport undertakings came 
into force on the 9th March, 1932; it takes 
the economic interests of the railway 
largely into account. Road transport un- 
dertakings are submitted to well-defined 
regulations, and these require them, as 
far as postal and passenger services are 
concerned, to meet the same obligations 
as those imposed on the railway. Motor 
transport undertakings, in addition to the 
ordinary taxes, also have to pay a special 
contribution towards the maintenance of 
the roads, a tax which may be as much 
as 25 % of the cost of transport. This 
tax is paid into the fund for the con- 
struction and maintenance of the roads. 
On the other hand, the motor transport 
undertakings are obliged to insure the 


passengers and the goods traffic with a 


Jugoslav company. The granting of the 
concession implies the approval of the 
carriage rates. The law does not allow 
free local areas, and requires all profes- 
sional carriers, whether of goods or pas- 


sengers, using motor vehicles within a 


given district or from one district to 
another, to obtain a concession. This 
not only affects transport over fixed 
routes, but also temporary traffic in a 
given direction. The financial position of 
the firm applying for a concession is 
very carefully investigated; it has to gua- 
rantee the maintainance of a regular 
service, and has to comply with all the 
regulations on the construction and 
cleanliness of the vehicles, the manage- 
ment, the men employed on the vehicles, 


and the Oaaan revision of he: 


timetables. The public author. 
authorise the: Sees 7 of a nev 


traffic as a whole, hee thd public | 
rest justifies such a restriction. 


system has not been long enough in orcs: 


for judgment to be passed upon it. 

In addition to this law on road trans- — 
port concessions, the fiscal legislation has 
been modified by a decree which obliges 


motor transport undertakings to pay the 


same transport tax as the railway. This 


measure is considered as likely to dimi- 
nish the effects of competition. 
On the other hand, the Royal Jugoslav 
Railways, from the {st November, 1932, 
have applied rates to meet competition on 
certain sections of line where their pas- 
senger traffic was particularly threatened. 
An increase in international traffic 
carried by motor lorry has been observed. 
But the regularity of working of the un- 
dertakings concerned appearing doubtful, 
from the legal point of view, the fight 
has been undertaken in this direction, and 
for the time being rating measures have 


been given up. 


In addition, new regulations in the field — ‘ 


of industrial legislation are under con- 
sideration, as the present laws have prov- 


-ed to be insufficient. 


It has not yet been found possible to 
organise joint working between railway 
and road motor transport services. 


Road motor competition in Poland. — 


The information given below is taken 
from the Annual Report for 1933 on the 
competition and collaboration between 
the railway and the motor services in the 


case of passenger and goods traffic, sent 
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by the Ministry of Communications of 
the Polish Republic. 


1. Statistics and sphere of action 
of motor vehicles. 


According to the most recent statistics 
available, those dated the 1st July, 1933, 
it appears that the number of motor 
vehicles, which had decreased since 1930, 
has slightly increased in comparison with 
1932 (by 2%). The number of motor 
omnibuses and lorries has again slightly 
fallen; the increase is accounted for by 
taxis and privately-owned cars. 

The cause of this slight increase is to 
be looked for in the modification made 
in the spring of 1933 to the law of 1931 
on the Road Fund, which modification 
has appreciably reduced the amount of 
the taxes. 

An increase in the number of motor 
omnibuses was not to be expected, as, 
according to the temporary provisions of 
the new law relating to concessions, only 
omnibuses bought and put into service 
before the 18th April, 1932, could con- 
tinue to run, and new omnibuses could 
only be put into service as new conces- 
sions were granted. Nevertheless, as in 
other years, an increase in the capacity 
of the omnibuses has been observed. At 
the present time, this is on the average 
20 seats. According to the new law the 
maximum is 30 seats (Diesel-engined ve- 
hicles). 

The agricultural and industrial depres- 
sion has also made it impossible for the 
lorry transport services to develop. Many 
works, breweries, and other commercial 
firms haye even gone back to their old 
horse-drawn vehicles, as the cost is cheap- 
er, the lorries being laid up in their ga- 
rages. In this way the lorry has lost its 
best field of action, that in which it can 
be most useful to the general financial 
position of transport, that supplementary 


to the railway. In addition, the extremely 
low cost of horse-drawn vehicles has led 
commercial transport undertakings by mo- 
tor lorries to extend their activities beyond 
the reasonable limits for such transport, 
and to look for traffic between widely 
separated towns, as much as 150 to 
200 km. (93 to 124 miles) apart. This 
concerns in particular transport of woven 
fabrics, fruit, sugar products, colonial 
wares, fashion goods, leather, etc. From 
this point of view the situation has grown 
steadily worse since 1932. 

It is hoped that at least a partial remedy 
has been found with the putting into 
force of the regulations relating to the 
concession system. The lorry transport 
undertakings now find their activities 
limited by a very detailed regulation of 
their rates and other working conditions. 
No concessions are granted in certain dis- 
tricts or else the distance of the trans- 
port must not exceed 150 km. (93 miles) ; 
in this case the undertaking is not sub- 
jected to any regulations on rates or time- 


‘tables. If on the contrary definite serv- 


ices are in question over distances exceed- 
ing 150.km., the rates are fixed in agree- 
ment with the railway, as well as a mini- 
mum service, the obligation to carry, and 
the use of more detailed waybills which 
enable the consignee to take delivery 
without first of all making an agreement 
with the consignor, which is nearly al- 
ways necessary in the case of motor trans- 
port services. 

On the whole, it cannot be said that the 
spirit of competition has increased during 
1933. On the contrary, there appears to 
be a tendency among the bus operators 
to enter into collaboration with the rail- 
way. This latter, which now comes under 
the same Ministry as the road administra- 
tion, seems to have given up its grievance 
against motor competition. By means of 
concessions and a reasoned and concerted 


policy, an endeavour is being made to 
avoid cases of competition in order to 
achieve collaboration. 

The general tendencies show chormeblver 
in an extension of the use of motor vehi- 
cles, which at the present time are so little 
employed, and which can only be sucess- 
ful if helped on by the railway. It will 
be seen how poor Poland is in motor 
vehicles if their number is compared with 
the number of inhabitants. There is only 
one motor vehicle for every 924 people. 


2. Measures taken by the Railway 
Administration. 
a) Omnibus traffic. 

During the year 1933, it did not seem 
as though the omnibus had prejudiced 
the railway in any new way. It has been 
estimated that one third of the omnibus 
services are in direct competition. These 
are especially services which are shorter 
by road than by rail, or where the rail- 
way services are inadequate. 

Among the steps taken by the railway, 


attention must be called to the extended 


application of the suburban rates, which 
give a reduction of 4/4th on the usual 
rates. They are intended to favour the 
development of the suburbs, and as com- 
petitive rates over certain routes. 

Here attention must also be called to 
the growing importance the railway is 


attaching to the railcar both on standard 


and narrow gauge lines, the heavy as well 
as the light types finding their applica- 
tion. The railcar is especially suitable for 
hilly lines, and on local sections where it 
enables faster and more frequent services 
to be organised, which will give better 
connections with the general timetable. 
A constant improvement is ‘obtained by 
the acceleration of long-distance trains 
and suburban trains, the putting into 


service of seasonal trains, trains to wa- ° 


tering places and special trains. The in- 


with return ticket at Haina prices, sue 
as excursion trains, holiday trains, trai 
for sporting meetings, etc., is remarkable, 

b); Goods. traffic. pt ae et 4 * 

In connection with this traffic, ‘the. 
following may be pointed out : rh, 

1. A better utilisation of train services. 
for accelerated traffic; development of 
light goods trains. — 

2. The introduction, from the Ast April | 
1933, of a new system of rates for parcels, 
with three classes instead of one. A very 
appreciable reduction in the fast goods 
train rates: (30 to 40 %), so that now it is 
only 25 % dearer than the ordinary rate. 

3. The express goods rates have also 
been lowered by 40 to 60 %, so that there 
is very little difference between these 
vates and those of the fastest goods train 
traffic. 

4, The luggage rates have been reduced 
and made 10% below those for express 
goods. 

5. The introduction of bearer waybills 
enabling a consignee not designated by 
name to take delivery on production of a 
duplicate, which is much appreciated by 


business firms. 


6. Rating measures taken i in 1933, ‘vith 
the object ‘of attaching customers to the 
railway, grant refunds which can be as 
much as 25 % when the quarterly con- — 
ye reach a certain tonnage. 


3. Steps taken by the traffic control 

services, 

The Ministry of Consitiandoataeies : 
which at the present time includes sery- 
ices for controlling both railway and road 
motor transport, has drawn up regula- 
tions which will have a great influence on 
the unified transport policy. The follow- 


ing may be mentioned : 


a) Elaboration of the prescriptions for 
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the application of the law on concessions 
and the establishment of the principles 
upon which the concession policy is 
based. The following principles have 
been admitted : 


1. Stimulation of private initiative and 
amalgamation of small undertakings; 


2. Building up of a larger fund for the 
construction and maintenance of the 
roads, by means of the grant of conces- 
sions with monopoly rights, which carry 
with them the obligation to contribute 
towards the cost of maintaining the 
roads; 


3. An appeal to the railway to collabo- 
rate with the motor transport under- 
takings, as in the organisation of such 
transport. 


b) Revision of the law relating to the 
public road fund. The general tax on 
the weight of vehicles has been reduced. 
The taxes on omnibus tickets have been 
abolished and replaced by a tax on the 
number of seats and the length of the 
lines. (This latter tax makes control 
easier and does not favour the creation 
of new omnibus services over too long 
routes). The tax on the tonne-kilometre 
has also been abolished in the case of 
goods transported by motor lorry. 


c) It is proposed to revise the munici- 
pal tax (which is still levied in 65 towns 
in Poland) on goods brought into the 
town by railway. The final stage which 
is aimed at is complete abolition of this 
tax. 


4. Efforts made toward organisation. 


An inclination towards joint working 
is observed in the circles concerned, the 


road carriers and the consignors. The 
railway is not opposed to this, as it can 
expect to make agreements more easily in 
this case than when it has to deal with 
separated undertakings with opposing 
interests. 

It must be pointed out in particular 
that the central omnibus union has ab- 
sorbed motor lorry transport undertak- 
ings. 

The Central Commission set up at the 
Ministry of Communications in confor- 
mity with the concession laws, as well 
as the local commissions, are charged to 
reconcile the interests in conflict (road 
maintenance services, railway administra- 
tions, post office, chamber of commerce, 
motor transport undertakings). 

At the present time there is in Poland 
a Communication Council, formerly the 
Railway Council, which has to consider 
all general transport problems. 

The consignors are collaborating so as 
to come to agreements with the railway in 
order that the cartage services and the 
transport of parcels may be improved, as 
well as for dealing with questions of 
grouping and the transport of valuable 
and perishable goods, and for studying 
the possible utilisation of motor vehicles 
for door to door transport. 

Finally, it must be mentioned that the 
professional unions of railwaymen attach 
great interest to making close relations 
witb the motor services. The « Railway 
and Road » question was the main item 
on the programme at the annual meetings 
of the railway engineers and lawyers. The 
point of view adopted stresses the develop- 
ment of traffic by motor vehicles, insists 
upon its being linked up with the main 
line railways and calls for a more com- 
mercial working of the railways. 
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INTERNATIONAL RAILWAY CONGRESS ASSOCIATION. 


INQUIRY INTO QUESTIONS OF IMMEDIATE INTEREST. 


(Decision taken by the Permanent Commission at its Meeting held on July 29th, 1933.) 


QUESTION II. 
« The World Crisis and Railways 


and the effects of the crisis on railway working; measures taken to lessen 
the effect of the crisis; competition or collaboration between railway and 
road transport; a forecast of the future; new ideas as to passenger tran- 
sport, such as light quick trains between large towns and between large 
and small towns, rurning at regular intervals .» 


REPORT 


{ Main-line railways of all countries except those affiliated to the Internatoinal Railway Union) 


by Mr. ASHTON DAVIES, O.B.E., 


Chief Commercial Manager, London, Midland & Scottish Railway. 


I. — Introduction. 


Before I begin my report on the above 
question, I would point out that it is still 
too soon to present a full report on the 
world crisis and the effects of that crisis 
on railways. The world is still in crisis 
and the effects are not yet fully visible. 
It is true there is some amelioration of 
the general economic situation, but when 
a patient has been in a high fever for so 
long, one cannot see the full effects of 
the illness on his constitution the day 
after his temperature begins to fall. My 
report, therefore, is necessarily confined 
to the effects of the world crisis on rail- 
ways so far. 


I have been asked to report on over 
sixty different railways who are mem- 
bers of the International Railway Con- 
gress Association, but not of the Inter- 
national Railway Union, and whose 


sie 
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‘Dutch Colonies . 
. French Colonies . 
- Traq cee cnet 
‘Portuguese Colonies 


sphere of operation embraces eighteen 
different countries. The following are 
the countries, and the railways operating 
in each which come within my remit. 


United States of America 12 railways. 


(Cine bial see et yeni ey ean ey » 
Argentine are ts.) » 
SC AZ eee Oe eae oat a » 
USO CUD ae o> set |. en » 
Ipelamid fevasias ss ip dey) eae » 
British Africa . 5 » 
Egypt 1 railway. 
2 O08 RE OE Sd le Pei a | » 
*Federated Malay States . 1 » 
Bintan teres ce cybn ) Ll. rallways, 
New Zealand. 1 railway. 
Belgian Colony . . A railways. 
Oo ae pe ee ae » 


1- railway. 
3 railways: 


ae nod 


In view of the wide ‘field of ned 
gation my task has not been easy, ant 
the difficulty~ ‘in obtaining. information 
has been increased by the fa 


it in time to be incorporated in my 
report. 

While, therefore, I have taken every 
care to ensure the accuracy of the in- 
formation, many facts and figures have 
had to be obtained from sources other 
than first-hand. Acknowledgment is 
especially due to the assistance I have 
received from the Railway Research 
Service Bureau in. London, 

Having regard to the number of dif- 
ferent countries concerned, I propose 
first to give an account, country by 
country of the position, and second to 
draw such general conclusions as may 
be warranted by the situation. 

In making comments on individual 
railways I have omitted to mention cer- 
tain systems altogether, owing to inabi- 
lity to obtain information, and in the 
case of certain other railways, I have 
limited myself to brief comments which 
have a bearing on the remit. 


syst 
act that most el 
of the railways have been unable to send 
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separated by barely a tenth of “Te - = 


distance; service for vast agricultural | ee 


areas with widely-scattered populations; 
and intensive services in densely-popul- | 


dustry. 

It is doubtful if any other country 
presents such a variety of rail tr 
or sO many examples: of different oper- 
ating methods. . 


li. — ~ Reports. 


The reports on the various rales 


follow in order thus : 


Number COUNTRY. 


of page 


527-541 
ica. 
541-542 2. Canada. 


542-546 . Argentine. 


546-547 + Brazile 
547 5. Uruguay . 
548-549 . Ireland 


550-552 7. British Africa . 


552 8. Egypt . 

552-553 . Ceylon 

553-554 10. Federated “Malay States: 
554-555 : India. i: fo 
555-556 . New Zealand 


. The United States ot Aras 


Name m: Railway. 


‘Canadian National. 


| Canadian Pacific. 


Buenos Aires Great Southern. ; 


- Buenos Aires Pacific. 


Buenos-Aires Western. — 

Central Argentine. 

Entre Rios. — 

Great Western of Brazil. 

Central Uruguay Ry. of Montevideo. 


| Great Northern. 


Great Southern. 


South African Railways & Harbours, , 
| Kenya & Uganda. ~ 


Nigerian. . 


.| Egyptian State. 


ge Government. 
M.S. Railways. 


in New Zealand Government. 
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ated districts near - the centres of in- = 


The United States of America. 
SUMMARY. 


1. Effect of the crisis on the railways. 
a) General. 
b) Road competition. 
c) Air cempetition. 


i) 


. Legislative assistance received by the 
railways. 

a) General legislation. 

b) Legislation specially directed toward 


road competition. 


. Measures taken by the railways to meet 
the situation. 

a) Co-ordination between road and rail. 

b) Reduction in passenger fares. 

c) Light units for passenger services. 

d) Acceleration of trains. 

e) Introduction of smaller wagons. 

f) Alterations in methods of working to 
effect economies and to improve service. 


. The outlook for the future. 


1. — The effect of the crisis 
on the railways. 


a) General. 


The crisis which began in 1929 was 
so widespread in its effect that it is not 
necessary to shew in detail how each 
Company was affected individually. A 
review of the Class 1 railways (that is 
to say the lines forming over 95 % of 
the total United States mileage) since 
1929 will indicate the difficulties which 
have faced the whole railway industry 
over the past four years. 


The United States railways reached 
their zenith in 1929, which was the 
« peak » year of the post-war period. 
The crisis which followed had an im- 
mediate effect on their fortunes, and 
this, combined with the road competi- 
tion which had been increasing for the 
past six or seven years, and the more 
recent air competition, produced a si- 
tuation which soon became critical. 
The gross revenue of the railways 


Oo] ro 


(Class 1) fell from § 6279 millions in 
1929 to $ 3 127 millions in 1932, a decline 
of 50 % in three years. Freight traffic 
receipts declined by 49 % and passenger 
receipts by 56 %. 

As regards passenger receipts, where- 
as the total number of passengers 
varried was 38 % lower in 1932 than 
in 1929, the figures for medium and 
long-distance traffic (that is excluding 
suburban and season ticket traffic) fell 
by 49 % as compared with 1929. In 
other words the short-distance traffic 
by rail maintained itself better than the 
longer-distance traffic. This was due 
partly to the fact that season ticket 
rates have always been very low and 
partly to the congested state of the roads 
in the more populated districts. 

The fall in freights was due princip- 
ally to the depression in trade, which 
caused not only a decline in tonnage 
but a reduction in stocks. In times of 
crisis retailers tend to order as little 
as possible and this helps the road hau- 
lier. To such an extent have the railways 
suffered from diversion to the road of 
freight passing in small quantities that 
serious consideration is being given to 
introducing a small-capacity wagon of, 
say, 12 tons, which compares with the 
average freight car capacity in 1932, of 
47 tons. Further reference to this pro- 
blem will be made later in this report, 
but it may be mentioned at this point 
that the less-than-carload originating 
traffic fell from 36 million tons in 1929, 
to 15 million tons in 1932, which gives 
an indication of the extent to which the 
smaller traffics have declined, and while 
it is not suggested that the whole of this 
decrease is due to road competition, it 
can be safely assumed that a large pro- 
portion is attributable to diversion to 
road. 

In brief the situation in which the 
railways find themselves may be attri- 
buted to the following factors : 


1. World depression in trade. 
2. Road competition. 
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3. Air competition. 

4. Hydro-electric and similar power 
developments tending to restrict the user 
and haulage of coal. 

5. The expansion of the pipe-line in- 
dustry resulting in the greater use of 
pipe-lines for the transport of petrol 
and oil. 


6. The increased user of inland wa- 
terways. 


The foilowing figures, which are in 
respect of the Class 1 railways give an 
indication of the severe decline in traf- 
fics and revenue since 1929. Figures for 
1933 have been inserted where available. 


CLASS I RAILROADS. 


Year. xross receipts. Working expenses. Net receipts. 
. Dollars. Dollars. Dollars. 
1929 6 279 millions. 4 506 millions. 1 773 millions. 
1930 5 281 = 3 931 = 1 350 — 
| 1931 4188 — 3 223 — 965 = 
| 1932 3 127 Fist 2 403 a 724 — 
1933 3 101 — PS 848 — 
Wear. Gross freight | Gross passenger Less-than-carload | Average ton-miles 
receipts. receipts. Year. originating | daily per freight 
tonnage. car in service. 
Dollars. Dollars. 
1929 4 825 millions. | 873 millions. 1929 36 millions. 547 ton-miles. 
1930 4 083 = (2905 —— 1930 29 pe 469 233 
1931 3 254 — 551 = 1931 22 i 383 == 
1932 2 451 — equi 1932 ioe 300 an 
1933 2 493 == 331 — 5 


Passengers 
carried 
(excluding sub- 
urban and season 
tickets). 


| | 
a 
| 


Passengers 


| carried (total). | 


323 millions. - 
265 
210 
163 


780 millions. | 
703 
596 
479 


Average tonnage 


per 


Originating 


freight tonnage. freight train. 


804 tons. 
784 
733 
663 


1 339 millions, 
1 1ld3 
894 
646 


b) Road competition, 


One of the most serious features affect- 
ing the railways of the U.S.A. has been 
the growth of road competition. 

In passenger traffic, it is not so much 
the omnibus but the private car which 
has played havoc with railway receipts, 
and it was estimated by the President of 
the Institute of Economics at Washing- 
ton, in 1933, that 75 % of the loss in 
passenger traffic by the American rail- 
ways during the previous ten years was 
due to the private car. In the United 
States where the number of cars per 
head of population amounts to one in 
every. six, the private car is regarded 
as a necessity and enormous distances 
are covered by owners. This has been 
encouraged by good roads, the low price 
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of fuel, and the infrequent train services 
on most of the smaller lines. 

It is difficult to see how private car 
competition can be overcome until the 
number of cars on the roads tends to 
produce congestion and render roads 
impracticable as a method of transit to 
anyone whose time is valuable. Already 
short-distance rail traffic has not suf- 
fered as much as the longer-distance 
traffic although this result may be due 
to season ticket rates having been very 
low, and in some cases, unprofitable. 


ce) Air competition. 


Air competition with its capacity for 
speed is of great importance in a coun- 
try where distances are great, and large 
centres of population often separated by 
mountainous country. 


There were in 1932 over 20 Companies 
in the United States operating approxim- 
ately 120 services, over 100 of which 
were passenger-carrying routes. The 
route mileage traversed has grown from 
8 404 in 1926, to 48530 in 1932. At 
the end of that year the United States 
possessed 7 360 civil aircraft, of which 
560 were operating regular commercial 
services. These services are mainly 
based on New York and Chicago from 
which routes radiate in a southerly and 
westerly direction. In 1932, there were 
over 2000 airports in the U.S.A. and 
over 200 towns were served by com- 
mercial air routes carrying either mail, 
passenger or freight, 

These air Companies have relied al- 
most universally on the subsidies re- 
ceived from the Federal Government for 
the carriage of mails, subsidies which 
are greater than the revenue derived 
by the Post Office from the carryings 
of such mail. In 1932 the Government 
paid to the Air Companies over 
£ 6000000 for domestic and foreign 
mail transport while the revenue re- 
ceived by the Post Office amounted to 
barely £ 1500 000. 

This prodigality has been defended 


by past Governments on the grounds 
that it is essential that civil aviation 
should be given every support, but the 
President of the United States recently 
cancelled the contracts and _ instituted 
enquiries into the whole question of air 
subsidies. 

The above subsidies combined with 
the facilities for night flying afforded 
by lighted airways, have enabled’ the 
Air Companies to compete with success 
for passenger traffic. High-speed serv- 
ices are provided with planes of mo- 
derate dimensions, and a regular hourly 
service is operated between New York 
and Washington, a distance of only. 
200 miles. Prior to 1932 this service was 
worked at a profit, without mail sub- 
sidies, but in that year it was unable 
to withstand the effects of trade de- 
pression, and the undertaking was sold 
to Eastern Air Transport, a mail-subsi- 
dised Company. 

In 1932, the Air Companies of the 
United States are said to have carried 
540 681 passengers, 715 tons of freight 
and 3531 tons of mails. In view of 
these figures, and the increasing demand 
for high-speed transport, the railways 
have taken steps to meet the situation 
not only by accelerating their passen- 
ger trains, but by making a number of 
interchange agreements with the Air 
Companies. For example, a rail-air ser- 
vice is maintained daily from Chicago, 
Detroit, St. Louis and ‘Cincinnati to 
Washington, the Pennsylvania Railroad 
providing the train service to Pittsburgh, 
whence the Pennsylvania Air Lines 
Company takes the passengers forward 
by air to Washington. No cases, how- 
ever, have yet occurred of Railway Com- 
panies operating their own services. 


2. — Legislative assistance received 
by the railways. 
a) General legislation. 


In 1931 the railways petitioned the 
Interstate Commerce Commission for 


ay to evtats seg: ‘ 
arily and fractionally raised 01 
commodities lagroultaaly 


cially formed Company — the Railroad 


Credit Corporation which would utilise 


the funds thus obtained to assist those 
lines which were unable to meet their 


fixed charges. This Company started | 


in January, 1932. 


Traffic continued to fall, and the Rail- 
road Credit Corporation was unable to 


meet the demands for assistance which 
were made upon it; in the year 1932 the 
additional revenue earned as a result of 


the increase in rates amounted to 


$ 64000000, an amount considerably 
short of what had been anticipated, 
while loans were applied for up to 
$ 106 000 000, 

A more effective form of public assis- 
tance was the Reconstruction Finance 
Corporation also formed in January, 
1932, which provided for financial 
assistance to the railways out of Go- 
vernment funds, « to aid in the tempor- 


ary financing of railroads and railways 


in process of construction, and to recei- 
vers of such railroads and railways ». 
Application for loans had to be made by 
the railways through the Interstate Com- 


merce Commission before being consi- 


dered by the Recemsimicion, _ Finance 
Corporation itself. 


The continued decline in receipts 
made these measures ineffective, and in 
June, 1933, the Roosevelt administration 
passed the Emergency Railroad Trans- 
portation Act. 

This Act formed part of the Go- 
vernment’s general recovery programme 
but, as its name implies it was not 


intended to be more than a temporary 
measure, nor a final solution of the rail- ~ 


way problem, Under this Act, a Federal 


atatidiag that the revenue increases 
therefrom should be paid into a Beater 
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3. To provide for the immediate study — 
of other means of improving conditions _ 
surrounding transportation in all oe 
forms, and the preparation of plans” i 
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« forthwith to investigate and consider — , 
means of improving transportation con- | 
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ing cost finding in rail transportation — 2 
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of the carriers to improve their proper- — 
ties and to furnish service and charge — a 
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Certain permanent as distinct from 
temporary changes were brought about 
by the Act, notably as regards the ju- 
risdiction of the Interstate Commerce 
Commission in regard to railway amal- 
gamation and the acquisition of control 
of one railway by another, the Commis- 
sion’s power to authorise such amalga- 
mation being somewhat extended. 

The most important, however, of the 
permanent changes brought about by 
the Act is the abolition of the principle 
of a « fair return » as a basis for the 
fixing of rates. This principle, which 
was introduced by the Transportation 
Act of 1920, may be compared with the 
Standard Revenue provisions of the 
British Railways Act. Instead, however, 
of taking the receipts for an earlier 
year as in Great Britain as the basis 
for the fixing of rates, rates in America 
were to be so fixed that the railways 
should be enabled to earn a « fair re- 
turn » on the aggregate value of their 
property. This « fair return », which 
was fixed at 5 3/4 %, the railways on 
the whole had failed to achieve by quite 
substantial margins, as is shewn by the 
following figures which are the per- 
centage return by the Class 1 railways 
on the aggregate value of their property. 


1929 4,84 % 
1930 3.30 % 
1931 ee 00) Ye 
Rem s tt. tine on edo % 


A few Companies, however, mostly 
small ones, had earned their « fair re- 
turn » and under the so-called re-capture 
clause were obliged to hand over part 
of the surplus funds over and above the 
5 3/4 % to the Government, Some 
railways had paid the sums due, others 
had refused owing to disputes as to the 
amount to be paid. Under the 1933 Act, 
the system of the « fair return » was 
abolished and such moneys as had been 
paid over to the Government were re- 
turned to the Companies concerned and 
all legal proceedings in connection with 
the payment or non-payment of similar 


sums by other Companies were allowed 
to lapse. 

In place of the old system of fixing 
rates, thus abolished, instructions were 
issued to the Interstate Commerce Com- 
mission as follows:: 


In the exercice of its power to prescribe 
just and reasonable rates, the Commission 
shall give due consideration to the effect of 
rates on the movement of traffic; to the 
need in the public interest of adequate and 
efficient railway transportation service at 
the lowest cost consistent with the furnish- 
ing of such service, and to the need of 
revenue sufficient to enable the carriers, 
under honest economical and efficient man- 
agement, to provide such service. 


Once, therefore, the original valuations 
have been completed, the work of valu- 
ation as such shall cease; the Interstate 
Commission however is to be informed 
currently of all new construction, ex- 
tension, or improvement affecting the 
original valuation. 

The temporary or emergency measures 
of the Act are undertaken principally 
by the Co-ordinator, who is assisted by 
three regional Co-ordinating Committees, 
each of them composed of five members 
representing the ‘Class 1 railways in the 
area concerned and two members re- 
presenting the other railways, steam and 
electric respectively, These Committees 
are to undertake such measures as in 
their judgment are necessary to carry 
out the provisions of the Act, and if the 
required steps are not taken voluntarily 
the Co-ordinator can exercice the neces- 
sary powers to compel the parties con- 
cerned to carry out what is desired. 

The Co-ordinator has wide powers 
and can over-ride certain existing le- 
gislation, but there is a provision that 
« any interested party » may ask the 
Interstate Commerce Commission to 
review any order which the Co-ordi- 
nator may have given, and such order 
is suspended while the review is being 
made. 
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, Certain special provisions are also 
contained in the Act affecting the em- 
ployment of labour. For each of the 
three railway groups a Labour Com- 
mittee is set up consisting of represen- 
tatives of the Railway Companies and 
of the employees. Any action contem- 
plated by the Co-ordinator affecting the 
employees’ interests must be referred 
to the appropriate Labour Committee. 
The railways are forbidden by the Act 
to reduce the number of their staff 
below the level of May, 1933, except 
insofar as such reduction is due to 
vacancies occurring in the usual way. 

Finally, provision is made in the Act 
for the fining of any individuals or com- 
panies who may fail to comply with the 
instructions issued by the Co-ordinator 
or his Committee. 


It is expected that savings will be 


made under some of the following 
heads : 


a) Elimination of competitive 
senger train services: 


pas- 


b) Elimination of circuitous routing 
of freight services; 


c) The ¢reation of joint terminal fa- 
cilities. 

Hitherto progress has been limited to 
the investigation by the Co-ordinator 
into the various phases of the situation. 
An enormous amount of work is entailed 
in this task, and immediate measures to 


deal with the situation can hardly be 
expected. 


b) Legislation specially directed to- 
ward road competition. 


So far as control of road traffic is 
concerned nothing was done by Federal 
legislation, until the Roosevelt admin- 
istration came into power in 1933, when 
to eliminate the unfair competition of 
low wages, long hours and bad working 
conditions associated with road trans- 


port operation, a « code » was drawn’ 


up to be imposed on the Road Oper- 


ators, both passenger and freight, under 
the National Industrial Recovery Act. 
Difficulties were experienced in nego- 
tiating with the freight hauliers owing 
to the non-existence of any one organis- 
ation representative of the trade, al- 
though it has been found that the more 
responsible hauliers are strongly in fa- 
vour of a Government-regulated code, as 
they themselves have suffered to a con- 
siderable degree from the somewhat irre- 
gular and disreputable tactics employed 
by some of the hauliers of smaller 
standing. 

Separate codes have been drawn up 
for passenger and freight traffic, the 
former, or bus code, which became ef- 
fective as from 13th November, 1933, 
ruling that all bus operators must re- 
gister with the bus code authority and 
must supply full details of the service 
provided, the fares charged and the 
wages paid. It also imposes a limit on 
the number of hours employees can be 
rostered to work, and a minimum rate 
of wage. 

‘The freight road operating (or 
« trucking ») code has, amongst its prin- 
cipal features : 


a) The establishment of a National Truc- 
king Code Authority functioning through 
classified regional authorities; 

b) The provision of the 48-hour week; 

c) The establishment of a sliding scale 
of minimum wage; 

d) The obligation upon all truck owners 
to register with the Autority and to pro- 
vide full irformation as to service provided, 
rates charged and wages paid; 


e) Permission to groups of Road Oper- 
ators to make agreements amongst them- 
selves. as to rates to be charged provided 
that such rates are related to existing rates 
already approved for railway or other road 
transport services by Federal or State regul- 
ating bodies. All rate agreements must be 
submitted to the appropriate Code authority 
for approval or otherwise and similarly a 
amendments: to existing rates. ~ 


It is expected that the strict applica- 
tion of the codes will have a beneficial 
effect on the railway position, although 
it must be appreciated that the difficul- 
ties of enforcing such a code are con- 
siderable, 

As regards legislation passed by indi- 
vidual States affecting road transport, a 
good deal has been done in this respect 
but it will be appreciated that it would 
be a task beyond the scope of this report 
to detail the manifold regulations impo- 
sed by every one of the 48 States of the 
Union. Considerable opposition has 
been raised against the various laws 
which have been passed, on the grounds 
that they are unconstitutional but in 
most cases the legislation has been 
upheld, and there is a growing feeling 
amongst all classes of the population as 
a whole, in contrast to the attitude which 
was generally common a few years ago, 
that it is in the community’s interest 
that some further degree of restriction 
and reguiation of road transport oper- 
ation should take place in order to re- 
duce the economic waste incidental to 
dual transport operation over compe- 
titive and parallel routes. 


3. — Measures taken by the railways 
to meet the situation. 


a) Co-ordination 
rail, 


The activities of the railways in the 
direction of co-operation with existing 
road transport companies as well as the 
provision of their own road services, 
naturally fall into the two categories of 
passenger and freight, the policy in the 
case of the former being to substitute 
road services for former rail services on 
branch lines and to link up the main 
railway routes with surrounding dis- 
tricts with which the railways were pre- 
viously out of touch, and in the case of 
the latter to provide door-to-door transit 
by the combined use of rail and road 
services. 

As regards freight traffic, the serious 


between road and 


inroads made by road transport oper- 
ation into the revenues accruing to the 
railways from less-than-carload traffic 
have resulted in extensive experiments 
being carried out by various railways in 
the direction of providing their own 
collection and delivery services at each 
end of the rail journey, services which 
had hitherto been performed by inde- 
pendent collection and delivery com- 
panies, net by the railways themselves, 
who had merely provided a station to 
station rail transit. Although individual] 
practice differs, the vital point in con- 
nection with these services is that where 
the length of rail-haul does not exceed 
260 miles, the railways perform the col- 
lection and delivery without any addi- 
tional charge over and above the exist- 
ing station to station rail rates, on the 
principle that if they are to retain traf- 
fic at all, a door-to-door service is 
essential. The extent to which these 
experiments have been a success or 
otherwise is a question to which at this 
stage it is not possible to give a definite 
answer, and very divergent views on 
the subject. have been expressed by 
leading railwaymen. This conflict of 
opinion can perhaps best be illustrated 
by the correspondence which took place 
in September, 1933, between the Fede- 
ral Co-ordinator of transportation and 
the Presidents respectively of the Pen- 
nsylvania and New York Central Com- 
panies. The former asked the Co- 
ordinator for permission for that Com- 
pany to establish generally throughout 
its whole area a system of collection and 
delivery services which would aim at 
providing door-to-door transit of freight. 
He pointed out that similar systems had 
already been in operation on other rail- 


ways in certain areas, and that the 
experience gained to date certainly 
indicated the desirability of further 


development in this direction with a 
view to providing extensive data upon 
which a definite decision might ultim- 
ately be based as to the desirability or 


in general, and the Pennsylvania - 
pany in particular, providing Sllection, 


otherwise hes the 1 
such service. 
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and delivery services, on the grounds 
that this procedure would merely result 


on competitive collection and delivery c ed 
_pende t companies rather th: 
railways themselves. or ps egets 


companies reducing their charges and 


in the throughout road transport com- 


panies cutting their throughout rates, 


the ultimate effect being that existing 


road and rail competition would be 
intensified rates would be cut wholesale 
to mutual disadvantage, and in the net 
result the railways would find them- 
selves no better off, even if they were 
able to recover some of the traffic lost 


to them. The railways in fact by insti- 


tuting collection and delivery services, 
a large proportion of which were pro- 
vided free of charge, were providing a 
door-to-door service at station to station 
rates, and had thus in effect adopted a 
policy of rate cutting in order to prevent 
diversion of traffic to road hauliers. 
Furthermore he contended that the Penn- 
sylvania Company’s proposal contra- 
vened two of the most important provi- 
sions of the Emergency Transportation 
Act, 1933 (to which reference has been 
made earlier in this report), which 
laid down that the transport industry 
as a whole must take such action as 
would : 


a) Avoid duplication of services and faci- 
lities of whatsoever nature and 

b) Control allowances, accessorial ser- 
vices and charges therefor and other pract- 
ices affecting service or operation to the end 
that undue impairment of net earnings may 
be prevented. ' 


The Pennsylvania Company’s proposal 
would lead to duplication of terminal 


services and to existing terminal accom-. 


modation and premises, provided by the 


Piette was coal aee een r 


principle, but was of the opinion. that 


seb he, einer Co-ordinator t 


tion of less-than- carload, freights 
already proceeded far enough to } 
it clear to him that there e: 
demand amongst the traders a 
generally for a throughout coll¢ and 
delivery service, and that the enone ie 
by the railways of such service would 
be warmly welcomed and would result — 
in a considerable increase in the less- vf 
than-carload tonnage | offered to the 
railways, which was otherwise in dan-_ ; 
ger of being lost altogether to road hau- 
liers. Moreover he held the view — “¥ 
,. 
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so far from the adoption of this system 


resulting in waste due to duplication " 
of terminal facilities, the railways cane pas 
actually find that they would be enabled 


to effect considerable economies at — : 


their goods stations by effecting delivery 
themselves as against leaving it to the 
public to take delivery of their goods — 
with consequent congestion at the sta- 
tions. As regards te contention that . 
certain independent collection | and te 
delivery companies, by establishing 
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a railway company was entitled to com- 
plete freedom in the provision of collec- 
tion and delivery facilities in the areas 
served by its trains. Finally the Co- 
ordinator pointed out that should the 
results of such experiments as were 
being made by the railways ultimately 
shew that it was undesirable that they 
should perform their own collection and 
delivery, then it would be time for him 
to exercise his powers as Co-ordinator 
in restricting them as he might think fit. 
In the meantime, however, he was not 
prepared to discourage any such inno- 
vations in view of the evidence provided 
by the progress already made and of 
the necessity for further experience 
being acquired. 

The Pennsylvania Company have 
accordingly proceeded to institute a 
collection and delivery service with 
free collection and delivery in respect of 
goods carried by rail between places 
up to 260 miles apart, and the results of 
this experiment by fhis great railway 
system will go a long way to enabling 
a definite decision to be reached on 
this far-reaching question. 

As regards the results which have 
been experienced by other companies 
who have already instituted a collection 
and delivery service of their own, it is 
difficult to assess the net financial im- 
provements which are claimed to have 
been the outcome of these services, but 
it has been found to be the case that 
where the railways have been able to 
offer their own door-to-door service the 
public have taken advantage of it, and 
increases in  less-than-carload traffic 
have resulted. Whether, however, the 
additional cost of providing this ser- 
vice has really been met by the increase 
in gross revenue does not appear to 
have been definitely established on all 
systems where it has been tried, and the 
question remains to be solved whether 
the railways will ultimately benefit fi- 
nancially by providing this extra ser- 
vice without addition to the existing 


station to station rates and obtaining an 
increased gross revenue from the car- 
riage of freight which might otherwise 
have gone by road, or whether in actual 
fact the improvement in gross receipts so 
obtained will be outweighed by the 
additional cost to the railways of oper- 
ating the collection and delivery service. 

The exponents of this system in the 
United States employ as one of their fa- 
vourite arguments the fact that the 
railways of Great Britain find it to 
their advantage to provide collection and 
delivery services, although such services 
are actually operated at a loss, in order 
to retain traffic which would otherwise 
to a very great extent be diverted to 
road. 

As regards the extent to which in the 
United States the collection and delivery 
service is provided by the railways free 
of charge that is to say without addi- 
tion to the station to station rates, the 
practice varies considerably, but broad- 
ly speaking it may be laid down that 
these services are performed free of 
charge in respect of traffic carried by 
rail between points not exceeding 260 
miles distance apart, an extra charge 
being imposed on freight conveyed by 
rail over distances exceeding that fi- 
gure, on the principle that the longer 
the haul the less is the danger of road 
competitors securing the traffic. On the 
other hand, there appears to be a grow- 
ing feeling that there should be no limit 
to free delivery, which should be pro- 
vided, regardless of the length of rail- 
haul, and it is certainly a fact that road 
operators are tending to undertake lon- 
ger hauls, and overnight transits of 
even 300 miles are becoming quite a 
common occurrence. 

It is impossible to foretell with any 
degree of accuracy what the outcome 
will be of this revolutionary experiment 
in American railway practice, but the 
indications at present certainly seem 
to favour universal adoption of the sys- 
tem, and the results obtained by the 
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ing omnibus services, and to providing 
feeder road services working in con- 
junction with main-line train services. 
To what extent, however, the various 
railways who have interested themselves. 
‘in providing omnibus and coach ser- 
vices have benefited financially from 
these operations, it is not easy to esti- 
mate, as road coach travel in the United 
States has become so popular that the 
railways have been virtually compelled 
to enter the arena of passenger transport 
by road in order to retain any reasonable 
proportion of passenger traffic. Con- 
sequently the road services in which the 
railways have either a major or minor 
‘interest are not actually confined to 
short-distance or train-feeding traffic, 
which constitutes the ideal from a rail- 


way standpoint, but consist in many 


cases of long-distance through routes 
which in actual fact are competitive 
with the railway companies’ own rail 
routes. 

Perhaps the best example of co-or- 
dination between road and rail in the 
United States is furnished by the Pen- 
nsylvania Greyhound Lines, a company 
which operates throughout virtually the 
whole area served by the Pennsylvania 
Railroad Company, and was formed in 
1930 by the amalgamation of several 

separate road companies, in a number 
of which the Pennsylvania Company had 
a financial interest. The Pennsylvania — 


Railroad has a rather less than 50 % 


interest in the Pennsylvania Greyhound 
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The new system of fares introduced 
by the western group of railways as 
from ist December, 1933, for an experi- 
mental period of six months, abolished 
the Pullman surcharge above-mentioned 
and reduced the basic fares, a lower 
basic fare being charged for return than 
for single journeys. Thus in place of 
the standard fare of 3.6 cents per mile 
for all journeys, single or return, the 
following arrangements are in operation: 


Single journeys. 
3 cents per mile in Pullman sleeping 
and/or parlour cars. 
2 cents per mile in ordinary non- 
sleeping cars. 
Return journeys. 


2 1/2 cents per mile in Pullman 
sleeping and/or parlour cars, or alter- 
natively 2 cents per mile provided the 
journey is completed within ten days 
of commencing the outward journey, 

1.8 cents per mile in ordinary non- 
sleeping coaches. 


So far as travel in Pullman sleeping 
or parlour cars is concerned, a supple- 
ment is charged proportionately as to 
length of journey for a seat or sleeping 
berth, such supplement being charged 
by the Puliman Car Company, no pro- 
portion of it being taken by the railways. 

In addition to the above ordinary 
fares, excursion fares are offered at 
approximately 2 1/2 cents per mile, by 
Pullman parlour or sleeping cars, the 
availability of the ticket being nine 
months. Specially reduced fares were 
also introduced for Christmas and New 
Year holiday return travel, and a re- 
duction was made of 20 % on Winter 
excursion fares to the further south- 
western districts. 

It is teo early to form any opinion 
based on the results of the policy out- 
lined above, which is the first step yet 
taken toward co-ordinated reduction, on 
an extensive scale, by a large group of 
railways, and the eastern group of rail- 
ways have decided in the main to await 


the outcome of this experiment by the 
western group before making any deci- 
sion as to future fares policy. On the 
other hand it may be noted here that the 
Long Island Company, which is prim- 
arily a short-distance line, intends to 
continue the reduced season-ticket rates 
introduced in May, 1932, which have 
resulted in the fall in gross passenger 
receipts being appreciably arrested. 

There is little doubt that in point of 
fact the principal cause of the decline 
in passenger traffic is road competition, 
especially that of the private car, of 
which 22 million, or approximately one 
private car to every six inhabitants, 
were registered in 1932, This factor of 
the private car, to which attention has 
already been drawn in this report, can- 
not be too strongly emphasised in its 
effect on the railway problem, since it 
will be appreciated that it is very diffi- 
cult to attract to rail the owner of a 
private car, who habitually uses it for 
all purposes, as is customary in the 
United States. Furthermore, where good 
roads are available, as in the United Sta- 
tes, the advantage of speed enjoyed by 
the railway is very considerably re- 
duced. 

As regards omnibus and coach compe- 
lition, the railways suffer from the 
disadvantage of having to file with the 
various Commissions notice of all fare 
changes, thus warning the road oper- 
ator beforehand and enabling him to 
take such steps as he may think fit. 
This does not apply in the opposite di- 
rection, that is to say, the railways re- 
ceive no warning of road fare reduc- 
tions, but it is a fact that many of the 
road fares have been cut to such a low 
figure as to be unremunerative, and the 
operators have been forced out of bus- 
iness. 

In brief the question governing the 
reduction of fares in the United States 
is the same as elsewhere, namely, wheth- 
er the increase in passenger-miles aris- 
ing from such reduction will produce 


fares, and whether such increase | 


tated’ iy the or ekentvont of the e 


gross revenue will cover the operati: 
expenses which may be involved 


providing for the additional traffic. car 5 
ried. So severe, however, has been. the 
decline in passenger traffic throughout 


the country, that the western group of 
railways came to the conclusion that 
unless some drastic step was taken, the 


railways would ultimately find them- 


selves out of the passenger business al- 
together, and that any measures were 
justifiable which succeeded in retaining 
anything like a reasonable degree of 
passenger traffic. The opposing view 
hitherto held largely by the eastern 
group of railways is that the losses in 
passenger traffic are not attributable to 
the high fares, but to the increased po- 
pularity of the private car and to the 


preference shewn for road-coach travel © 


on its own merits, apart from cheapness, 
and that therefore no amount of fare 
reduction will have any appreciable ef- 
fect on the situation, while the best 
policy is to ‘concentrate on reducing 
operating costs, rather than increase 
them by offering inducements to in- 
creased travel which will not improve 
the ultimate net revenue position. 


It remains to be seen what lessons the © 


present experiment will teach, and it 
would be imprudent to attempt to fore- 
cast the future of railway passenger 
traffic in the United States, where con- 
ditions are in many ways so different 
from those in other countries, especially 
in view of the very critical period 
through which the country is now 
passing. 


c) Light units for passenger services. 


Until the year 1933, recent develop- 
ment in the United States in respect 
of light-unit vehicles had tended tow- 
ards the supersession of the small light- 


weight units of comparatively moderate 


power by heavier and more powerful 


‘use on rail. In view, however, of 
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constructed in 1933, which were litt le 4 


direction, and a number of vehicles were ¥ 
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ment extended to provide special high- 
speed services between important cen- 
tres over main-line routes. 


d) Acceleration of trains. 


In the year 1933, a general policy was 
pursued of accelerating train schedules 
both passenger and freight, and although 
these alterations in the timetable took 
the form of improvements on existing 
schedules rather than a drastic revision 
of the whole timetable, it is recognised 
by the railways that speed is one of 
the principal advantages which, if vi- 
gorously pursued, the rail possesses over 
the road. 


As regards passenger traffic, accele- 
ration of trains has been supplemented 
by marked improvements in the standard 
of passenger comfort, notably by the 
provision of air-conditioning systems in 
long-distance trains, a development 
which is becoming an important feature 
in passenger travel in the United States, 
and is being widely advertised by the 
companies with a view to attracting 
traffic from road and air competitors, 


e) Introduction of smaller wagons, 


In the United States, where hauls are 
long and a large percentage of the traf- 
fic is of a bulk nature, it is policy to 
have a high average wagon capacity, 
and in 1932 this had reached the figure 
of 47.2 tons, The less-than-carload ori- 
ginating traffic on the other hand, was 
58 % less in 1932 than in 1929, and the 
question has arisen whether a wagon 
of small capacity is desirable to deal 
with this problem. Reference has al- 
ready been made in this report to the 
steps taken by the railways towards 
recovering this particular traffic by the 
institution of collection and delivery 
services, but consideration is also being 
given to providing smaller wagons, in 
view of the fact that the average car- 
load for this traffic is barely 2 tons. 

One of the principal objections to 
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operating small cars in the United States 
lies in the difficulties to be expected in 
working long trains of, say, 125 cars, 
the majority of which are heavy stan- 
dard cars of over 40 tons, the remainder 
being small cars of say, 10 tons. On 
the other hand, the diversion to road 
of small consignments has been so 
serious that it is essential that no possi- 
bilities should be neglected of recovering 
this traffic. If a trader, for example, 
consigns a load of 5 to 7 tons by road, 
he is charged the lorry-load rate, which 
in many cases is no higher than the rail- 
way car load rate. On the other hand, 
if he consigns by rail, the higher less- 
than-carload rate will be payable. If 
the railways operated a smaller wagon, 
and made some adjustment in the scale 
of rates there is no doubt that they would 
be in a better position to attract this 
less-than-carload traffic. As regards the 
adjustment of rates, what appears to be 
required is a small-carload rate which 
is less than the less-than-carload rate, 
but not greatly in excess of the car-load 
rate. On the other hand, it may be that 
the development of the container, three 
or four of which can be placed on one 
open wagon, may be the solution of the 
problem. 


No definite policy has yet been de- 
cided upon in this respect, and it re- 
mains to be seen whether the attempts 
now being made to recapture less-than- 
carload traffic by providing collection 
and delivery service will be supplemen- 
ted by the institution of the smali-capa- 
city car which has been found so ad- 
vantageous in a number of other coun- 
tries, and is the standard type of vehicle 
in Great Britain. 


f) Alterations in methods of working 
to effect economies and to improve 
service. 


The drastic economies effected by the 
railways of the United States to keep 
pace with the fall in revenue may be 
gauged from the following table shewing 


Maintenance of perinanert way, Sone 
ings, etc., has been drastically reduced 
from an expenditure in 1929 of $ 855 


millions to $ 321 millions in 1933. T is 


has been rendered possible by the clos- 


ing of stations which had become enti- 
rely unremunerative, and lines whose 


upkeep was not warranted by the amount 


of traffic passing over them. Moreover, 
the amount of permanent way renewal 


has been very greatly reduced, especially 
in respect of « tie » or sleeper renewals. 
The use of paint on station and other 
buildings has also been cut down to a 
minimum, and staffs employed on main- 
tenance work have been similarly re- 
- duced in numbers, 

As regards maintenance of ‘rolling 
stock, the expenditure for 1933 was 
nearly 50 % lower than for 1929. 
ductions in traffic and number of trains 


run resulted in a reduced number of 


locomotives being required for service, 
5 


and while locomotives in service have. 


‘been made to perform a greater daily 


mileage than previously, other engines ~ 


LGiinaiwention from service for repairs frerys 


been allowed to remain unrepaired, .as 


the continued fall in traffics did not 
warrant the maintenance of a large fleet 
of spare locomotives in working order. 


Maintenance has similarly been defer- 


red in tbe case of freight. wagons and 
passenger vehicles, while those that re- 
main in service have been allowed to 


do so in many cases beyond the stage 


revenues. | ; leer ” 1 
he | ions of doll. Millions hi doll, Y 
~ 1929 6279 © 
1930 5 281 
1931 4188). >| 
1932 3 127 AP 
1933 3 101 
Reduction 50.6 | 
per cent. ; 
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and signal indication has been discon- 
tinued altogether. 


4. — The outlook for the future, 


It is held by a number of economists 
that the worst period of world depres- 
sion has been passed, and the results of 
railway operation in the United States 
for 1933, which have only-recently been 
available, certainly indicate that a defi- 
nite check has been given to the steady 
decline which had been taking place 
since 1929. For example, gross freight 
receipts for 1933 amounted to $ 2493 
millions as compared with $ 2451 mil- 
lions for 1932, while gross passenger 
receipts were $ 331 millions as compared 
with $ 377 millions in 1932. The latter 
fall in passenger receipts, however, re- 
veals that the rate of decline in recent 
years has been materially arrested, as 
may be seen from the following table 
of gross passenger receipts. 


Year. | Millions of dollars. 


While the severe banking crisis which 
occurred early in 1933 proved a serious 
set-back to business generally, the year 
closed with a feeling of greater optimism 
than had existed at any time since 1929, 
and no one will follow the tremendous 
efforts now being made to restore eco- 
nomic prosperity to the United States 
with greater keenness or anxiety than the 
railwaymen, whose chances of improved 
traffics are so dependent on national 
recovery, which alone can bring the rail- 
ways any satisfactory reward for the 
efforts which they have made and are 
making to combat adverse circumstances. 


* 
* 
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Canada. 
Canadian National Railways. 


Gross 
receipts. 


Working 


agen 
expenses. Net revenue, 


Million doll.) Million doll.| Million doll. 


298 
250 
200 
161 


Year. | Passenger receipts. 


Freight receipts. 


Million dollars. Million dollars. 


1929 37 212 
1930 33 181 
1931 23 147 
1932 17 119 


Canadian Pacific Railway. 


Gross Working 
Year. receipts. expenses. Net revenue. 
Million doll.| Million doll.| Million doll. 
1929 223 178 45 
| 1930 190 151 39 
1931 148 122 26 
1 1932 124 104 20 
Effects of the crisis. — As the above 


figures shew, the effects of the crisis 
on both passenger and freight receipts 
have been very severely felt in Canada 
by both the Canadian National and the 
Canadian Pacific Railways. Both these 
railways traverse roughly the same 
territory, and although some measure of 
co-ordination has recently been effected 
between them, they were in close compe- 
tition with each other prior to the crisis 
throughout almost the whole of their 
systems, with the result that they were 
not in a position when revenues dropped 
to face their difficulties with a united 
front or to effect the joint and co-oper- 
ative economies which have subsequent- 
ly been put into force. 


ae 


of the crisis. — a) In November, 1932, 
a Joint Executive Committee was formed 
of representatives of both railways, 


whose activities have resulted in a large 


number of economies being effected, 
notably in the case of the partial pooling 
of passenger train services between 
Montreai and Toronto, and Ottawa and 
Toronto. Other economies have been 
effected by arranging for certain phases 
of operation to be amalgamated where 
previously the two railways acted as 
separate entities and duplication existed. 

This Joint Committee, assisted as it is 
by a number of Sub-Committees appoin- 
ted to enquire into all the various acti- 
vities of the two Companies, may be 
compared with the organisation set up 
in the United States under the direction 
of the Federal Co-ordinator. 


b) Passenger fares have been reduced 


in a number of cases on routes where 
it is considered desirable to protect the 
Companies against road competition 
although no universal policy of fare re- 
duction has been adopted comparable to 
that now being pursued for example by 
the railways of the United States. 
Special excursion and week-end fares 
have been introduced. © 
c) Passenger and freight train ser- 
vices have been drastically curtailed, 
passenger train mileage in 1933 being 
approximately 33 % less than in 1929. 
Light units. — The use of light-unit 
vehicles is still virtually in the experi- 
mental stage, but in view of the pressing 
need for economy at the present time 
it is unlikely that any extensive expe- 
riments in this direction will be conduc- 
ted until the financial position becomes 
easier. The Canadian National Railways 
constructed two Diesel engines somes 
years ago, and have a number of Diesel 
railcars in service, but’ no conclusive 
result appears to have been reached as 
to their utility. 
Road competition. — Road compéeti- 


tion both passenger and freight, but 


Measures taken to lessen the eff cts 


fom the various Peete dee 
discuss the eae of the 


Cee was veuened on a Seunee ‘of 
very important principles affecting the 
operation of coaches and lorries on the 
road in respect of rates and fares, con- x 
ditions of service, licensing of vehicles 
and a number of kindred subjects. It 
remains to be seen what effect the pro- 
vincial Governments see fit to give to — 
the recommendations arrived at this — 
Conference, as the question of legislation 
on this subject is one which rests pri- 
marily with the Provincial and not with 
the Dominion Government. é 

At present, however, until such time as 
legislative control is introduced, the 
railways will continue to suffer from 
unregulated and unrestricted road com-— 
petition, both passenger and freight. ; 

Air competition. — Air competition is — 
not yet as severe in Canada as in the 
United States, but is nevertheless a fac- 
tor which must be reckoned with, and 
already a certain measure of co-ordina- 
tion exists between the railways and the 
air service operators, as is these case in 
the United States. 


Argentine railways. 

GENERAL REVIEW. oi - 
Effects of the crisis. a0 n 
‘The crisis has resulted in a general — 
and steady fall in passenger and goods © 
traffics since 1929, and the situation has 4 

been aggravated by political distur-— 
bances and hitherto unrestricted road _ 
competition. 
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Measures taken to lessen the effect 
of the crisis. 


a) General and thorough economy is 
practised in all departments, 

b) Suburban services have been in- 
tensified. 

c) Excursion and period cheap tickets 
have been introduced, but no general 
fare reduction ‘has taken place except 
in suburban areas. 


d) Goods rates have been reduced bet- 
ween certain points on certain commo- 
dities to combat road competition, but 
no general rate reduction has taken 
place. 


Light units and experimental locomotives. 


No appreciable progress or results can 
be reported except on the Entre Rios 
Railway, where Sentinel-Cammell units 
have been running for some time on 
local services, apparently with success, 
especially from the aspect of combating 
road competition. 

An articulated oil-burning unit was 
introduced also on the Entre Rios in 
1931, with good results, though no parti- 
culars of costs are available. 

The Buenos Aires Great Southern are 
experimenting very fully with Diesel- 
electric trains and locomotives for local 
services, and a number of these are now 
in service, which the Company report 
are doing very satisfactory work, 
though it is not apparently established 
definitely that their operation is ultim- 
ately more economical than steam 
engine working. They are apparently 
regarded as an alternative to suburban 
electrification though the locomotives 
are available and have been used on 
tests with main-line trains. 


Road competition and collaboration, 


Road competition does not appear to 
be so severe in the Argentine as in a 
number of other countries either in res- 
pect of passenger or freight traffic. This 
may be accounted for by the indifferent 
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roads hitherto in existence and the long 
hauls made by the railways. 


Suburban passenger competition, how- 
ever, is fairly severe, and legislation is 
in progress whereby some co-ordination 
is hoped for in the country’s transport 
arrangements, as hitherto road operators 
have been allowed to work with practic- 
ally no control or restrictions of any 
kind. 

The railways themselves have only 
attempted to run their own road services 
to a fairly limited extent and co-ordina- 
tion with existing road companies is 
practically non-existent owing to the 
difficulty in coming to any agreement 
with the large number of unregulated 
and unregistered private operators, who 
work as individuals without any central 
or co-ordinating organisation. 


Future outlook. 


The Argentine Railways appear to be 
in a fairly sound condition, and a return 
to better world economic circumstances 
will result in their regaining a great deal 
of the ground which has been lost. 

More detailed information follows in 
respect of the individual railways. 


Buenos Aires Great Southern Railway. 


Working 
expenses. 


Gross 
receipts. 


Year, Net receipts. 


£ | 
13 066 788 
12 214 561 
11 348 749 
10 561 447 
10 560 668 


£ 
8 754 445 
8 782 900 
7 958 638 
7 420 493 
7417 266 


| i 


Passenger receipts. 


Goods 


Suburban. receipts. 


General. 


£ 
6 799 000 
6 144 000 
5 513 000 
5 357 000 
5 386 000 


£ 
1918 000 


1 890 000 
1 824 000 
1 489 000 
1 462 000 


es 


traffic both long and short-distance © 


suffered owing to depression in trade 
and shortage of money. — oP 

Goods traffic has suffered owing a 
bad trade and bad markets for farmers, 


also road competition. 


Measures taken to lessen the effect of 
the crisis. — a) Strict economy has been 
practised, small stations have been clos- 
ed or amalgamated and certain branch 
lines have been closed on Sundays. 

b) Automatic signalling has been ex- 
tended; 

c) Motor-trollies have been introduced 
for permanent way gangs, resulting in 
staff reductions and general saving; 

d) Special excursion and week-end 
fares have been introduced; 


e) Train services have been acceler- 
ated and local services intensified; 


f) Goods rates have been reduced on 
certain commodities to combat road 
competition, with good results. 


Light units. — a) Five Diesel-electric 


‘local trains and a number of locomotives 


are in operation, which are giving good 


results in providing a fast and intensive - 


suburban service, the locomotives having 
also undergone tests with main-line 
trains. 


b) A one-class train consisting of two. 


coaches and a small steam locomotive 
on a 70-mile branch line is giving 
fair results; ; 


Road competition and co-ordination. 
— a) In the Buenos Aires area, the com- 
pany operates motor vans for parcels 
and small goods to and front railway 
terminal stations; 


b) No operation of road vehicles, or 


collaboration with road companies, is 


taking place elsewhere. 


Effects of the crisis, — Passe ger a, 


ee 
1 425 944 
1303 094 
1127 743 

911 015 
866 546 


Effects of the crisis, — The crisis, ine 
resulted in: 


a) A fall in passenger traffic chiefly 
due to general trade depression, pare. 
to road competition; 

b) A fall in goods traffic at the 
same source. 


Measures taken to lessen the effects of 
the crisis, — a) Strict economy is prac- 
tised in all departments; 

b) Passenger. and goods trains have 
been accelerated; 

c) Excursion services have been in- 
troduced and fares have been reduced 


on lines where railcar services are 


operated; 


d) A high standard of luxury bas been 
introduced on certain express trains, on 


which bathrooms, hairdressing saloons, 
radio and orchestra are new features. 


Light units, — Two railcars are in 
service and an extension of their use 


“ 


. 


is contemplated both as regards passen-— oe 


ger traffic and the hase! of milk a 
rural districts. ‘i 
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ing legislation now before Government 
to co-ordinate transport and reduce 
wasteful competition; 

b) The Company does not run its own 
services, but co-operates closely with 
road companies in respect of both pas- 
senger and goods traffic. 


Buenos Aires Western. 


Working. 
expenses. 

2 £ 
457 808 1 817 508 
340 693 11040 656 
779 654 
825 333 
652 485 | 


Net receipts. 


x 
5 275 31) 3 
4 381 349 3 
3 822 119 3 
2 904 596 
2 893 941 


3 729 929 
3 646 426 


: | Passenger receipts.| Goods receipts. 


23 5 
1 164 730 2 603 937 
1124 811 1'889 369 
1 025 641 1618 408 
877 018 1 697 163 
767 940 1 589 718 


Effects of the crisis. — The crisis has 
resulted in a fall in passenger traffic 
both long and short distance, and a 
fall in freight traffic due to general 
trade depression, accentuated by road 
competition, 


Measures taken to lessen the effect of 
the crisis. — a) Strict economies are 
practised in all departments; 

b) Very close co-operation is keing 
effected with the Buenos Aires Great 
Southern Railway in carrying out mut- 
ual economies, and so far as operating 
personnel is concerned, a number of 
important posts have been amalgamated; 

c) Passenger services have been im- 
proved and intensified. 


Light units. — A Sentinel steam coach 
has been operating successfully for 
some years and two modern Diesel-elec- 
tric units are on order, 


Road competition. — a) This is severe, 
especially in suburban passenger areas; 
b) The Company has put on a num- 


ber of goods lorries in certain districts, 
but have found this unprofitable, owing 
to the complete lack of restriction on 
competitors, which it is hoped will be 
alleviated by the legislation now in 
progress. 


Central Argentine Railway. 


Gross Working. . 
| year receipts. expens m5 Net receipts. 
£ £ 

1929 | 14251698 | 9817897 | 4433 801 
1930 | 11 567 717 8 639 855 2 927 862 
1931 | 11 196 658 8 181 903 3 014 755 
1932 | 11405739 | 8227300 3 178 439 
9 749 195 7 849 021 1 900 174 


Vay Passenger Goods 
receipts. receipts. 
z £ 
1929 3 416 000 9 669 000 
1930 3 387 000 7 151 000 
1931 3 012 000 7 106 000 
1932 2 674 000 7 736 000 
2 383 000 6 196 000 


Effects of the crisis. — Passenger traf- 
fic has suffered, especially suburban 
traffic, where road competition has been 
very severe. Long-distance traffic has 
also been affected owing to general de- 
pression. 

Goods traffic has declined largely ow- 
ing to the heavy fall in value of 
cereals and foodstuffs, which are the 
staple Argentine products. 


Measures taken to lessen the effect of 
the crisis. — Strict economy is prac- 
tised, staff has been reduced, and a 
number of small stations have been 
amalgamated. 

The Buenos Aires suburban service, 
recently completely electrified, has been 
accelerated and intensified to combat 
road competition. 

Other local passenger trains have been 
accelerated. 

Fares have been reduced in suburban 
areas, but not on main lines hitherto. 


Light units, — These are still in the 
experimental stage, 


direction, 
‘ aa 


Entre Rios Railway. 


Gross. Working. | 
receipts. | expenses. 
£. co bs £ a 

1 543.172 986503 | 556 669 | 
1430209 | 991419 | 438790 | 
1416122 | 975818 | 440304 | 
1122 745.| .822539 |. 300206 
822539 | 741976 36 943 


Goods receipts. 


. | Passenger receipts. 


= : 
236546 1105 146 
234 969 1 007 645 
209 398 1 016 838 
171 386. 778 907 
138 903 507 837 


Effect of the crisis, — The crisis has 
resulted in : 

a) A fall in passenger traffic owing 
to general depression, but not to any 
appreciable extent to road competition, 

b) A fall in goods traffic owing to 
general depression, accentuated in 1933 


delivery — services, audi [collah onhties | 
with | road transport companies is ren-— 
dered difficult. by lack of good roads, 
though a start has been made in this — 


‘\Net. ae I 


cere road competition 


The fares on these services have. been 


reduced. 

iD, An. articulated ‘oil-burning coach | 
was introduced in 1931 for local traf- 
fic, aa satisfactory results; 


Road Pap Rian has) The Compas 
performs its own collection and deli- 
very services in certain districts where 
road competition threatened a loss_ of 
traffic; ‘ 
_ b) No co- -ordination mia road com- 
panies has been effected. 


Brazil. 


Great Western of Brazil. 


Be at Se 


Year. ¥ Gross receipts. 


£ 
976 424 
701 223 
426 921 


Rate of exchange 
per milreis. 


Working expenses. Net receipts. _ 
eva 

715 984. 

588 080 

394 379 

482 041 


576 820 
Passenger receipts. 


£ 
«183 106 
~ 131513 
87 603 
117 190° 


Goods receipts a and ae 


ut bebiee rc | i 


toate. ae ‘Tons. 


714 290 i 2144784 — 
510045 1919904. - 
~ 306 632 1447 287 


” elle go7amraen | 10 1.656 759 pony 


DAT 


Effects of the crisis. — Passenger and 
goods receipts fell in 1930, largely owing 
to political troubles and’a fall in the 
exchange rate of the milreis. 

In 1931, the exchange rate fell from 
5.34 d. per milreis to 3.92 d:, due to 
world depression, and political troubles, 
and as the Company’s results are expres- 
sed in pounds sterling, this factor had 
a naturally adverse effect on the net 
position, and these losses in exchange 
are reflected in the sterling figures 
shewn. 

Actually the railway is primarily a 
goods-carrying line, agricultural pro- 
duce, cotton, coffee and sugar being the 
principal goods conveyed from the in- 
terior to the coast, and the results of 
the world crisis do not appear ta have 
been directly reflected in any serious 
fall in tonnage handled, but the finan- 
cial results for 1932 shew a considerable 
reduction on 1929 when expressed in 
£ sterling, owing to fluctuation in the 
rate of exchange which itself is due to 
a.large extent to world depression. 


Road competition. — This is severe 
in respect of goods traffic, but has been 
combated with considerable success by 
rate reductions. No co-ordination with 
road companies has been effected. 


Light units. — Nothing has hitherto 
been done in this direction. 


* 
* * 


Uruguay. 


Central Uruguay Railway of Montevideo. 


Working. 
expenses. 


Zs 
1 123 626 
1 192 560 
887 777 
504 746 
576 168 


Net receipts. 
bearste. 
z 
437 432 
428 730 
303 246 
187 758 
209 301 


1 561 058 
1 621 290 

' 1191 023 
692 504 
785 469 


soi | 
1930 
1931 
1932 
1933 


23 


Goods receipts. 


Passenger receipts. 


£ 
469 124 
480 161 
340 705 
217 294 
217 153. 


ze 
1 209 090 
/ 1160 063 
785 082 
498 282 
565 269 


Effects of the crisis. — The economic 
position in Uruguay has steadily degen- 
erated in the past five years, and al- 
though the Company’s results are pub- 
lished in pounds sterling and thus are 
affected by fluctuations in the rate of 
exchange, both passenger and goods re- 
ceipts have declined in sympathy with 
the trade of the country. 


Measures taken to lessen the effect of 
the crisis. — Economies have been effec- 
ted to a degree beyond which it is 
almost impossible to go, consistent with 
safety, and trains have been decelerated. 


Light units. — Nothing has been done 
in this direction. 


Road competition. — This has been 
fairly severe until the last year, when 
the poverty of the country, combined 
with the high price of lorries, spare 
parts and tyres, resulted in a reduction 
in the number of lorries operated. 

With a return to economic prosperity, 
however, there is no doubt that road 
competition will again become a _ pro- 
blem, 

The Company is endeavouring, by the 
provision of lorry services, to « feed » 
the railway from adjoining districts, and 
prevent agricultural produce being 
loaded by road throughout. It is pointed 
out to the farmers that the railway is 
more reliable as a means of transport, 
the difficulty being to induce the farmer 
to go to the trouble of carrying his 
goods to the railway station. 


* 
* * 


1 662 689 


1930 1 623 822 x 
1931 1 558 172 7 
1932 1 389 912 


1 003 534. 


: 075 469 


1387 297 275-3029 ant one 
1436 106 Bae 6 et 
1 378 958 (179214 ie 
1360 954 28 9ge8 TSE 
71 735 debit. rf Sha 


Effects of the crisis. — The world 


crisis has had its effect on both goods 


and passenger receipts, whose decline 
has been accentuated by local economic 
and political difficulties, part of the rail- 
way operating in.the Irish Free State and 
part in Northern Ireland, between which, 
as between England and the Free State, 
a severe customs barrier exists. In the 
Free State, both agriculture and other 
industries are in a serious plight and 
purchasing power has been very much 
reduced. 


Severe and protracted labour troubles 


took place in 1933 and reduced services 
were operated for a long period. 
Measures taken to lessen the effect of 
the crisis. — a) Strict economies have 
been practised in ail directions, includ- 
ing the amalgamation of the Mechanica] 
and Civil Engineering Departments; 


b) A steady policy of passenger and 
freight train acceleration has been fol- 


lowed, a number of passenger trains 
refreshments are distributed oie 


being scheduled daily at average speeds 
of 55 miles an hour or over between 


different points, which has proved ef- — 
fective in combating road competition; — 


-c) A number of branch lines have 
been closed to goods and/or passenger 
traffic, goods traffic in these cases being 
concentrated at convenient railhead 
points and distributed eponee by motor 
lorries. 


The ane services have been re- 


k, joe tee 


pi 
‘s 


ated i the Companys ih oe 

dad) Door to door s 
established for goods traffic, t the 
being conveyed by express freight tr 


to and from centres which have been “ab 


lected as suitable railhead points, whi 
themselves are connected by road lor 
with the surrounding area, This con- 
centration of traffic has reduced oper- 
ating and handling costs and has enabled 
a number of small goods Stations | to oe 
closed; 

e) Fares have been reduced, the ee 
class return fare being on a basis of less 
than 1d. per mile. A variety of excur- 
sion fares is also offered, including 
evening trips to seaside resorts, which 
have been very successful. Combined 
rail, steamer, and hotel fares have also 
been introduced; ; 


f) All main-line trains are equipped 
with restaurant car or light refreshment — 
services, a small kitchen pantry being 
employed for the latter, from which 


the trains; 


— g) Specially peaneen goods tates are 
in operation to combat road papepnaas 


Light units. = Dieselieleeteas and 
Diesel-mechanical railcars 
introduced on branch lines and as sup-— 


plementary units on main lines. | ~ aang _ 


Experiments are also being conducted 
in the adaptation by a special cheap 


process, of road buses for use on rails. : 


or 
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Road competition. — In addition to 
the freight lorry services already refer- 
red to, the Company operates road mo- 
tor passenger services throughout the 
area traversed by the system, principally 
as feeder services for the railway, 

Legislation has been passed in the 
Free State whereby the activities of 
independent road hauliers both passen- 
ger and freight, are controlled by Author- 
ity, and similar measures are contem- 
plated in Northern Ireland. 

The Free State legislature in its Road 
Transport Act of 1933 advanced probably 
as far as any other country towards the 
regulation of road transport, road 
hauliers having to apply for a license 
to operate any service over any length 
of route (except in certain specified 
areas) and to furnish a statement of 
the commodities it is proposed to carry. 


Great Southern Railways (Ireland) 


7 Gross Working. : 
Yor receipts. exp andes Net receipts. 


3 iz 53 
4139 458 3 322 097 817 361 
3 961 813 3 247 855 713 958 
3 617 148 2 991 836 625 312 
3 172 460 2767 707 404 753 
3 000 216 2 678 344 321 872 


a 
1930 | 
1931 
1932 
1933 


Effects of the crisis. — The Irish Free 
State in which this railway operates is 
primarily an agricultural country, with 
very little heavy industry. The large 
towns are situated on the coast, and coal 
naturally passes by sea direct. The 
general depression coupled with poli- 
tical difficulties and a_ heavy tariff 
between the Irish Free State and England 
has brought agriculture to a very low 
ebb, and this combined with road com- 
petition has gravely reduced the com- 
pany’s receipts from all classes of traf- 
fic. 


Measures taken to lessen the effect of 


the crisis. — a) Strict economy is pract- 
ised in all departments; 


b) Passenger services have been cur- 
tailed especially on branch lines passing 
through districts where the population 
is widely scattered, and where it is very 
difficult to combat road competition; 


c) Special reduced and _ excursion 
fares have been introduced, also contract 
tickets enabling the holder to travel at 
will in specified areas; 


d) Third-class Pullman cars, with 
low supplementary fares, are in service 
on the main lines, to provide attractive 
accommodation to third-class passengers 
at a moderate price, in addition to the 
restaurant car services provided on mail 
and boat trains; 


e) Railhead distribution of goods by 
motor lorry has been instituted; 


f) A considerable. mileage of main 
line which was previously double-track, 
has been converted to single track, and 
is worked on the electric staff system. 


Light vnits. — A self-propelled light 
unit on the Drumm battery principle is 
in operation on local services in the 
Dublin district, it is understood with 
satisfactory results. 


Road competition. — The nature of 
the country and a good road system lend 
themselves to road motor operation, and 
the competition from this source is very 
severe, although legislation has effected 
a considerable measure of control on the 
activities of road operators, as has been 
mentioned in the report on the Great 
Northern of Ireland system. The Great 
Southern Company has acquired and 
operates a considerable number of its 
own road services, both passenger and 
freight. 


T et British tifciea 


poe African Railways and Harbours. L 


Railway 
working 
expenses. 


Gross Paitees 
receipts. — 


bisa 


z Yb 
26090 712 | 20298 664 | © 
26 130 549 | 20878 539 | 
| 24 321 854 | 19308444 | | 
22 039 659 | 17 604.116. 

20 619 878 | 15 591 054 


Passenger Goods — Coal 


Year. receipts. receipts. receipts. | 
£ re: £ 


1929 5 546 615 | 14 548 481 3 817 000 
| 1930 5 426 670 | 14 567 578 3 893 000 | 
1931 5 106 563 | 13 620 400 3 462 000 | 
1932 4685 617 | 12 372 135 2 959 000 


Effects of the crisis. — The effects of 
the crisis are reflected in the steady fall 
in passenger and freight receipts, accen- 
tuated by road competition, both animal 
and motor. 


Measures taken to lessen the effect of 
the crisis. — a) General economies are 
practised; 

b) Passenger and freight services ieee 
been accelerated generally, railcars be- 
ing substituted to an extensive degree 
for ordingry trains on branch lines, The 
electrified lines in the Cape Peninsula 
suburban area have been extended, as 
the congested state of the roads makes 
reliable road transport impracticable, 
and an intensive electric train service 
fully justifies itself in the circumstances; 

c) Fares on the whole compare very 
favourably in cheapness with railway 
fares in ether countries, and fares have 
only been reduced in certain suburban 
areas with the specific object of com- 
bating road competition; 

d) Considerable. improvements have 


been effected in passenger rolling stock. 


and the amenities of travel generally. 


Net mee | 


1933 4107169 | 11 887 298 2 661.000 | 
ae oar __._\|, ciency, and the experiments being car- 
ried out in other countries, are’ being 


the Administration’s passenger traffic. 


485 000 
carried. 


Comin be economically main 
erher cars are all 150° hors 


Tinitatione? in respect | ‘of eau 3 
to deal with rushes of dealt ands 
low speed. | 

Two new cars are on. aries on 
300 H.P. and the other of 400 H.P. with — 
a carrying capacity of 52 and 75 pas: iy 
hha! respectively. ts 7 Fs 


Diesel engines. have ‘been =n, 
plated, but it is felt that too little is — 
yet known of their capacity and effi- 


closely watched. 


- Road competition. —- - This takes three 
fOLMS s5 ro 
a) Indiscriminate taxi, on, small om- | 
nibus services; 

b) Animal transport; é 

c) Privately-owned motor transport 
by farmers and traders themselves. 2 


As regards a), legislation was passed — 
in 1932, which brought about an effec- 
tive measure of control, through the 
establishment of Licensing Authorities, 


on road operators, but ihesé? « taxi » 


vehicles were excluded from the scope 
of the Act. They take the form of cars_ 
or omnibuses conveying not more than | 
7 persons including the driver, and are 
operated at irregular intervals and over 
indiscriminate routes without any pre- 
arranged time table, In a number of 
cases their us are eae eG 2 it 
them, 

‘These Have had a serious effect on 


As regards c) the position is that the 
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owners of goods road vehicles obtain the 
« cream » of the traffic, i. e., the higher- 
rated commodities, leaving the railway 
company the lower-rated traffic. 

It is felt that nothing really effective 
can be done by the Administration itself 
to remedy this state of affairs, which can 
only be adjusted by further and more 
effective legislation. 

Reduction in rates would have no 
good effect, as the road hauliers would 
still retain a good proportion of the more 
valuable traffic, and the Administra- 
tion’s revenue in respect of the lower- 
rated traffic would naturally suffer still 
further. 

The Administration operates a large 
fleet of road vehicles, both passenger 
and freight, a total of 4580 000 vehicle- 
miles being performed in 1933 by 496 
vehicles over a route mileage of 10 036. 

Of these 496 vehicles, 67 are passenger 
coaches, 230 are combined passenger and 
goods vehicles, 100 are goods lorries, 
and 99 are goods trailers. .In 1933, 
1990000 passengers were carried, and 
226 000 tons of goods. 

In 1931, this service was operated at 
a loss of £ 25000, which was changed, 
however, in 1932 to a profit of £ 3339 
and in 1933 of £ 4768. The sudden 
change from loss to profit is accounted 
for by the legislation which, as men- 
tioned previously, was passed in 1932, 
and which placed a considerable meas- 
ure of control over the indiscriminate 
running of road vehicles by private ow- 
ners, although, as previously remarked, 
this legislation still falls short of what 
is necessary. 


Kenya & Uganda Railways and Harbours. 


Working. 
expenses, 


Gross 
receipts. 


Year. Net receipts. 


a 

1 003 890 
772 944 
602 921 
794 500 


£ b 


2 448 960 
2 214 229 
1 903 726 
1 838 661 


27 


Effects of the crisis. — Passenger re- 
ceipts in 1932 were approximately 20 % 
lower than in 1929. 

Goods receipts were approximately 
12 % below 1929. 


Measures taken to lessen the effect of 
the crisis. —- a) A number of purely 
crossing stations have been closed and 
the sections thereby lengthened; 

b) Strict economy is practised in all 
departments; 

c) Passenger trains and 
vices have been accelerated; 

d) Excursion trains and fares have 
been introduced; 

e) Feeder services by road lorries are 
in operation. 


goods ser- 


Light units, — Attempts have been 
made. to operate.a.« ro-railer » or goods 
vehicle to run either on rail or road, 
but these have had to be abandoned 
owing to mechanical difficulties, 


Road competition. — This is practi- 
cally non-existent, as legislation passed 
annually for one-year periods affords 
complete protection. 

Co-operation with road companies is 
limited to the employment of cartage 
agents at certain places. 


Nigerian Railway. 


Gross Working. . 
receipts. expenses. PNY PeCexp a. 
£ t 3 
2 692 661 1 665 716 1 036 945 
2 154 731 1 313 209 841 522 
1 837 977 1 162 252 675 725 
1 870 426 1 086 136 784 290 
Effects of the crisis. — Passenger and 
goods receipts have both been very 


seriously affected’ by general depression 
and by road competition. 


Measures taken to lessen the effect of 
the crisis. — a) Nine stations have been 


closed; 


directions; 


c) Twelve additional passenger tra as 


have been put into operation since | 


tober, 1933, at times arranged by agrees 


ment with local authorities; — 

d) A regular overnight freight ser- 
vice is in operation; 

e) The standard third-class fare has 


been reduced from 1/2 d. to 1/4, per 


mile; 


f) A standard flat rate per ton-mile 


b) Strict economy is practised ie all. 


leg. ati 
doabtina: ae licence fees on 
and lorries; 


a as. d z 
} avi i ie 


is Tae 4 Ay hy 
Ebrntn . a % =. amie ¢ 
Egyptian State Railways. 4, 
- : SSS : S| 
Year. Gross receipts. Working expenses. Net receipts. — : id ay 
1928-1929 7 163 000 4192000 © 2: 971000 } = 
1929-1930 ; 7 039 000 4 076 000 ! 2 963 000 ial 
1930-1931 6 038 000 4 077 000 ie 1961 000 
1931-1932 4 939 000 3 624 000 1315000 
1932-1983 , 4 743 000 3 Pe 000 1469 000 — 
Effects of the crisis. — The effects of Road competition. — The railway 


the world depression have been felt in 
Egypt as elsewhere, and road compe- 
tition lras assisted in increasing the rail- 
way’s difficulties. 

Measures taken to lessen the effect of 


the crisis. — a) The strictest economy 
is practised in all departments; 


b) Cheap day return tickets and ex-_ 


cursion trains have been introduced; 

c) Both express and local trains are 
timed to start at regular intervals as 
far as possible; 


d) Passenger and goods trains have 


been generally accelerated, 


Light units. — 19 steam railcars are 
working on secondary lines. These each 
consist of two articulated vehicles dri- 
ven by a steam engine which is enclosed 
in, and forms part of, the vehicles. 

These are apparently satisfactory, as 
it is proposed to increase their number. 


being a Government department, co- 
operation has been encouraged with road 
interests to a considerable extent, and : 
unfair competition is largely held in _ 


check, though passenger road competi- _ 


tion is nevertheless severe in certain 
districts. 
The Railway operates a number of 


« feeder » road vehicles for passengers — 


in connection with main line trains, but 
does not operate any goods road lorries. 


Ceylon, — ie, is 
Ceylon Government Railway. = +2 


Gross | Working. Net recedrrtail 


receipts, | expenses, [ 9° * “iW 


Rs. ot ieee RektGiar eRe: 
32.498 947 | 25996809 | 6502048 |} 
29 650 683 | 25085120 | 4565563" 
25 324379 | 23809576 | 1514 803° 
22 024 355 | 21688864 | 335 491 


Effects of the crisis. — Both passenger 
and goods receipts have suffered severe- 
ly as the result of general depression, 
accentuated by road competition. 


Measures taken to lessen the effect of 
the crisis. — a) General economies are 
practised; 

6b) A number of tablet stations have 
been removed on branch lines, and the 
sections thus lengthened without any 
adverse effect on working owing to the 
infrequency of the train service; 

c) Fares have been reduced, the third- 
class single fare to slightly over 1/3 d. 
per mile; 

d) Special goods rates have been in- 
troduced; 

e) Trains have been accelerated when- 
ever possible, but in some cases mixed 
trains have had to be resorted to; 


f) In the Colombo suburban area, the 
running of trains at regular intervals has 
been arranged, 


Light units, — 30 steam railcars are 
in use and frequent services are run to 
meet road competition, apparently with 
success. 


Road competition, — Generally speak- 
ing, road vehicles are operated by indi- 
viduals owning two or three vehicles, 
and co-operation is thus rendered almost 
impossibie, 

The administration provides a freight 
road service at Campola, in the centre 
of the tea planting district, which con- 
veys tea, etc. from the estates to the 
railway station and rice etc. in the op- 
posite direction. This service is giving 
satisfaction and will be extended as 
circumstances warrant. 


Federates Malay States. 


Federates Malay States Railways. 


Gross receipts. 


$ $ $ 


20886 597 
17 053 184 
10 991 948 

7 937 473 


Working expenses. 


Net receipts. 


1 726 951 

36 105 

643 251 debit. 
1 007 290 debit. 


19 159 646 
17 017 079 
11 635 199 

8 944 763 


Effect of the crisis. — Passenger and 
goods receipts have declined as a result 
of trade depression, accentuated by road 
competition. 


Measures taken to lessen the effect of 
the crisis. — a) General economies and 
co-operation between Departments have 
been effected; 

b) Long-distance fares have. been re- 
duced to combat coastal steamer compe- 
tition and short-distance fares have also 
been reduced; 


c) Long-section tablet working has 


been introduced where practicable, en- 
abling 82 tablet sections operated by day 
to be worked in 34 sections at night; 


d) Three branch lines have been 
closed, and the areas served by a road 
motor service for goods and parcel traf- 
fic. These services are run at a profit; 


e) Passenger and freight services have 
been accelerated; 

f) As regards fares, cheap tickets are 
available between certain points, and, in 
addition to special season and traders’ 
tickets, coupon books for 1 000 miles of 


travel ee heen instituted at 200 
discount. 


The above concessions anh succeeded 


in obtaining a conside anlen. amc 
traffic; ives ta eal 
_g) Rates have been reduced wherever 
thought desirable; 
h) Buffet cars have been introduced 
and improved accommodation in trains 
provided.. z 


Light units. — Six Sentinel steam 
coaches are in operation on sections of 
the line where traffic is light, | and a 
frequent service is required. 


Road competition. — a) No legislation 
has yet been enacted to assist the rail- 
way; 

b) Collection and delivery services 
are in operation at over half the Com- 
pany’s stations, and in several areas the 


district is linked up with the railway by 


passenger and goods road motor ser- 


vices; 


c) No co-operation is in existence 


with road operators; 
d) The clauses in the Railway Enact- 


ment respecting undue preference and 


the availability of special rates for ins- 
pection hy the public, have been with- 
drawn, and the railway is at any rate 
in theory entitled to quote any rate. 7 
wishes to anyone. 


* 
* * 


India. 


The World crisis has affected all In- 


dian railways though not so much as 
those of the United States. Both passen- 
ger and freight traffic have been affected 
and the decline has been accentuated by 
road competition. : 


Measures taken to lessen the effect of 
the crisis. — The Railways have made 


great efforts to reduce expenditure. 
When the depression started in 1929, 
the Railway Board impressed upon the 
different Railway Managements the ne- 


cessity of taking all possible steps to _ 


er nee po RECS ti 
was set up by the Government 
who made certain rec 
reducing expenditur : 
ishments. Cuts in pay v 
o Subpeeneny further, r steps evel 


ee see sil. activities awe ressources. 


II. The methods of scrap reclamation 
and use have been overhauled and mo- +4 
dernised. : 


III. Inten sive use of locomotive power en 
has been: practised, ftw Pam 


Iv. Considerable | research activities ‘ 
have been conducted with a view to a’ 
greater degree of standardisation in ‘lo- 
comotives and: earriages and ‘wagons. | _ 
One of tbe finest dynamometer cars in. 
the world is in use. Locomotive stan- 
dards and track standards committees ns 
have been at work. ; 

V. Intensive use of coaching stock m7 "’ 
being practised. ath.” 


VI. Crossing stations and Pees boxes cf 
have been closed. — 


The steps taken 6 the Railways _ 
to increase their revenue eva be sum-, d F 


ya 


marised as follows : ad 3 a< 
I. Acceleration. and retiming of trains. Oe 
ow 


II, Reduction in fares; in some cases - 
to as low a figure as 1/4 d. per mile. oa 


IU. Introduction’ of halts; — eye Dehyh ‘ 


IV. Reduction in freight rates for cer- 
tain commodities between certain points. 

V. Light units have been put into serv- 
ice, though these have not been found 
entirely satisfactory owing to liability 
to mechanical defects as compared with 
ordinary locomotives, and to inability 
to cope with rushes of traffic. Expe- 
riments, however, are being carried out 
with larger and more powerful types. 


Road competition. 


Road transport has grown apace in 
India, although owing to the physical 
characteristics of the country such as 
long distances, the results of competition 
have not been so severely felt as in other 
countries. The Government appointed 
a Committee of Enquiry into the matter 
of road competition, and the report of 


this’ body states that approximately 
some Rs. 186 lakhs (about £ 1 395 000) 
is the estimated loss to the principal 
railways through road competition. The 
whole question of road and rail co-ordi- 
nation is receiving the attention of the 
Government. Most road operators are 
almost entirely unregulated as regards 
speed, fares, loads, timetables or condi- 
tions of service. The competition has 
affected passenger travel and smalls and 
other freight traffic. 


Forecast of future. 


There are signs that traffic is in- 
creasing although this is offset to some 
extent by the extensive damage which 
certain railways, notably the Bengal 
North Western and Eastern Bengal suf- 
fered as a result of the earthquake. 


New Zealand. 


New Zealand Government Railways. 


Gross receipts. 
£ 
1928-1929 7 524 864 
1929-1930 7 473 993 
1930-1931 6 781 387 
1931-1932 5 788 965 
1932-1933 5 339 075 


Working expenses. Net receipts. 
z £ 
6 374 579 1 150 285 
6 848 025 625 968 
6 406 143 375 244 
5 301 652 487 313 
4 833 754 505 321 


Effects of the crisis. — Freight re- 
ceipts have fallen owing to trade depres- 
sion and road competition. 

Passenger traffic has suffered owing 
to bad trading conditions, and the di- 
version of passengers to road, especially 
to private cars. 


Measures taken to lessen the effect of 
the crisis. — a)'General economies are 
practised; 

b) Ordinary fares were reduced in 
1932 by 20 %, resulting in 1933 in a 
4.9 % increase in passenger journeys, 
but a fall in gross revenue of 12.3 % 
from ordinary tickets; 


c) Main-line services have been cur- 
tailed, and also branch-line services, 
except in the more populous districts, 
where the local services have been accel- 
erated and intensified; 

d) Certain branch lines have been 
closed; 

e) Excursion fares have been put 
into operation between certain points, 
and excursion trains are run at suitable 
times and occasions, with considerable 
success. 


Light units. — One railcar was put 
into operation in 1930, to replace ordi- 
nary trains, 


ot ES tenn 
1929 net ose Of i eet S28 


; AD20Wretirs ey Qube B4I6R 
1931anqk hooriotan low teriob4e 
1932). ay sha OB 
1933 net ‘profit obieni, 521 


The change, in 1933, from loss to profit 


in working is due to legislation restric- 


ting the operation of small-capacity pas- 
senger road vehicles hitherto run quite 
indiscriminately without regard to time- 
tables or routes. 


The legislation is one of the best and i 


earliest attempts to co-ordinate the func- 
tions of rail and road transport, a mi- 
leage basis being used as a line of de- 
marcation between rail and road hau- 
liers, the latter being precluded from 
operating over through routes beyond a 
certain length without specific authority. 


The railway operates its own collec- 


tion and delivery services in 48 different 
towns. 


x 
* 


CONCLUSIONS, 
a) General. 


From the above review of railway 
operations in twelve countries, four im- 
portant facts emerge : 

Firstly, that in every case the crisis 
has diminished rail revenues. 

Secondly, that in all these countries, 
the situation has been made worse by 
road competition and the necessity for 
co-ordination of road and rail transport 


‘has been recognised by legislative Au- 


thorities. 

Thirdly, that the necessity for taking 
all possible steps to regain traffic and 
to operate it economically has nenines 
interest in light-unit vehicles. 


Fourthly, that intensive efforts to = 


fect economies have led to improved 
operating methods which might never 


sete by the een fai Pae a a 
vehicles, and in others by an 


vices eat s 
and from railway 
distribution points 


to run “services, “hott re ee B 
freight, without control of rates o 
conditions of service or publication of 
timetables, it is almost impossible for 
the railways to meet their competition. — 
The road operators « cream » the freight + 


traffic, that is to say, they confine 


themselves to the lighter or less bulk 


— 


traffic which is highly rated, and leave a 
the heavier low-rated traffic to the rail- 
ways. On the passenger side, they oper- ra 
ate irregular services, at varying fares, wee 


between any points they choose, and if 


-a service fails to pay, they withdraw dt. * sa 


c) Passenger traffic and lightants ; 
ios : 


ie Te in ee ‘of fit Pres 
review; accelerations have bi 
in eae a and shontedistan 


of electrified lines. 
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As regards the employment of light- 
unit vehicles, progress generally appears 
fo be somewhat disappointing, and it is 
difficult to find conclusive evidence of 
the utility of these vehicles. One of the 
difficulties appears to be their moderate 
power and seating capacity which inhi- 
bits their use on other than local or 
branch lines at moderate speeds, Even 
here it is found that the traffic at cer- 
tain periods of the day is often too 
heavy for the light-unit vehicle to deal 
with even when it is a sufficiently pow- 
erful type to permit the attaching of a 
trailer, with the result that ordinary 
trains have to be utilised for the peak 
traffic and the advantage of the light 
unit is thus diminished. This difficulty 
has been particularly observed in South 
Africa and in India where the use of 
larger and more powerful types is con- 
templated, 

The writer, however, holds the view 
that there should be considerable possi- 
bilities of using railcars of light con- 
struction with improved acceleration and 
braking power, in operating intensive 
services not only on branch lines but be- 
tween towns which have an affinity of 
interest, To overcome the difficulty 
which tends to arise at peak hours of 
traffic, some modification in existing 
operating regulations may be necessary 
to enable duplicate vehicles to follow 
at short intervals if the full benefits are 
to be derived from the utilisation of 
such vehicles. 

In the United States, as has already 
been noted, attention is being directed 
toward the possibiliy of very high-pow- 
ered self-propelled vehicles being em- 
ployed on high-speed main-line services 
and the experiments now taking place 
will be of great interest, in view of simi- 
lar services now contemplated or in 
operation in Germany and France. 


d) Passenger fares policy. 


As regards passenger fare reduction 
with a view to attracting traffic and 
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competing with road transport, there 
appears to be a universal tendency to 
provide specially reduced facilities eith- 
er between specified points or generally 
over specified periods in an attempt 
actually to create traffic which otherwise 
would not offer at all. In most cases, 
however, this has not involved any re- 
duction in the standard fare, with the 
notable exception of the United States, 
where the falling off in passenger traf- 
fic has been so serious as to demand 
desperate remedies. Even in the latter 
case, however, considerable difference 
of opinion exists, and the eastern group 
of lines are awaiting the results of the 
experiment in wholesale fare reductions 
which the western group have instituted. 

In general, it appears that where 
fares have been reduced either locally 
or generally, an increase in the number 
of passengers carried has followed, but 
the recent cheap-fare policies in dif- 
ferent countries have not yet had time 
to give conclusive proof of their effec- 
tiveness, having regard to the fall in 
average fares per passenger and the rise 
in operating costs consequent upon the 
increase in passenger-miles. 


e) Economies in working. 


A noteworthy feature of the various 
railway operations under review cons- 
ists in the reduction in working expenses 
which have been made, 

These economies fall 
classes : 


into three 

1. Savings effected by the closing of 
stations and lines. 

2. Reduced expenditure on mainte- 
nance of rolling stock, permanent way 
and buildings. 

3. Economies effected by the intro- 
duction of improved methods of work- 
ing in various departments. 


As regards closing of stations, this 
has been done by most of the railways 
under review, and economies have also 
been made by placing one station mas- 


feed ‘aad i ooanilet the aces s whe 
traffic has fallen. - - verdant 


_ Maintenance costs ave! Basu ‘cut’ in “4, 
most cases, notably in the United ‘States, and 


and although the standard of-safety has 
not been allowed to fall with a ane to 


more prosperous conditions, some of the 


railways may find themselves rather 


hard put to it to meet ssc Tas de- 


mands, 
Steady progress sien been made in 


automatic signalling methods — in- 
crease line capacity and reduce lana 
costs, not only on lines where traffic is 


consistently heavy, but on branch lines 
in sparsely-populated districts where 
labour and staff problems present dif- 
ficulties. 

Mention has already been made of 
the economies effected in the United 
States by the abandonment of automatic 
brake-application devices working on the 
locomotive and the retention of the con- 
tinuous cab-signalling arrangement whe- 
reby the condition of the line ahead is 
automatically communicated to the dri- 
ver by a complete system of track-cir- 


-cuiting. This decision is of considerable 


interest at the present time, and was only 
taken after the fullest consideration and 


consultation with the drivers themselves. — 


No radical changes in locomotive de- 
sign have taken place except where Diesel 
traction is being tried, notably on the 


Buenos Aires Great Southern Railway, © 


where extensive experiments with Die- 
sel-electric passenger trains and loco- 
motives have been in progress for a num- 
ber of years without conclusive results 
so far. Progress in locomotive building 
and running has been confined to im- 
provements on previous designs, stan- 
dardisation of working parts, and alter- 
ations in engine working arrangements 
whereby engines have been made 


capable of longer spells of duty without 
returning to shed, with consequent — 
savings in running power expenditure. 


apparatus : and 
apparatus, to | I 


analysis aude redidsaleatiolt of 
be done $0 as to ‘Save abou 


fotiehed’ "Ks ae as the guste is aes 
some alleviation at least may be ae 


some ball seiatiOn ae yeast may | ‘ie Sipe 
as the economic world enters on. the 7 
upward phase of the trade cycle al- 
though, of course, no permanent impro-_ - 
vement can be expected until the various 
international debts and other barriers to - 
trade are out of the way. 

If the depression lifts at all, however, ae 
the position of the railways should begin © 
to shew marked improvement because 
the economies they have made under the 
stress of critical financial conditions are ; 
very fe ermanent and will widen 
whatever margin there may be in the _ 
ratio between expenditure and revenue. 

The trouble that arises from road 
competition is more serious and involve: 
political considerations which are 
ee. harder to assess nde any ari 


apdntty. depends ¢ on ate rail 
essential services and any form. of co 
petition | which threatens : 
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pair them becomes the immediate con- ; 
cern of the Government of that c 
In some countries road compet 
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has been fostered by the action of past 
Governments in building roads which 
could be used as duplicate tracks for 
the conveyance of heavy traffic and in 
those countries the problem of road and 
rail transport is more acute in conse- 
quence. 

In each country the Government has 
reacted differently. In Great Britain the 
problem has been virtually handed over 
to the Transport Advisory Council set 
up by the Act of 1933, whereby it is 
hoped that a solution may be found to 
some of the many problems outstanding. 
In the United States the problem, which 
was first attacked by Mr. Hoover with 
the device of a financial pool, has been 
handed over by Mr. Roosevelt to a Com- 
mittee of one, the Co-ordinator or Rail- 


ways. His appointment is, however, 
comparatively recent, and his first report 
has not yet reached this country. What 
the ultimate solution will be it is impos- 
sible to say. It may be that some modus 
vivendi will be found which will enable 
road and rail transport to exist together 
with a reasonable degree of prosperity 
on either side, or it may be that the 
ultimate solution lies in a single autho- 
rity controlling all forms of transport. 

Whatever the upshot may be, railway- 
men wiil continue to shew by the vigour 
of their reaction to circumstances, 
whether adverse or not, the strength 
they bring to their task and the faith- 
fulness with which they serve the ideal 
of public service which has been their 
guide from the beginning. 


April 1934. 
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Note on Train Speeds, 


by. LionEL WIENER, 


Professor at the University of Brussels. 


PART II (Continued,) 


Train speeds and services in different countries. 


Il. — FRANCE (Continued.) 


CHAPTER XVI. 
The speeds. 


XVI-1. — Generalities. — It is inter- 
esting to consider the speeds of the best 
trains, not only on the main express lines, 
but also on certain other lines, giving ex- 
amples, sometimes of a short journey, 
and sometimes of a long non-stop run. 
Table 102, in which interesting runs on 
the French railways are given, has been 
drawn up for this purpose. 


_ XVI-2. — The fast lines, — Although 
they were admirably laid out from the 
very beginning, the main lines of the 
French Companies have undergone many 
alterations, so as to do away, as far as 
possible, with all causes for reducing 
speed. The gradients have been reduced, 
the stations remodelled in order to enable 
them to be run through at speed, and the 
curves straightened out. Even when it 
was impossible to give them any super- 
elevation, as on leaving Creil, where the 


main line forks to the left for Calais and 
to the right for Brussels, with radii of 
945 m. (47 1/4 chains), the express trains 
run through the junctions at more than 
90 km. (56 miles) an hour without any 
trouble. The above factors have made it 
possible to maintain high running speeds 
over long sections of line, so that the re- 
markable overall speeds we have quoted 
were attained. 

It would even seem that, in spite of 
the increased weight of the trains, the 
last word has not yet been said. The Pa- 
ris-Orleans, which is giving up steam 
traction, has bequeathed to its sister com- 
panies the remarkable results of the trials 
it has been carrying out during the last 
three years and which, through altera- 
tions made to the exhaust, making it pos- 
sible to produce up to 20000 1. (44000 
Ib.) of steam per hour, and to the motion, 
which has poppet valves driven by Wal- 
schaerts gear and oscillating cams with 
large sectional areas through the ports to 
prevent wire drawing, and finally by 


(1) See Bulletin of the Railway Oongress, October and November 1933, pages 885 and 
-1027; January and May 1934, pages 63 and 407. 
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TABLE 102. 
NOTABLE FRENCH RUNS. 


Distance Time Ti Speed 
COMPANY AND RUN. SO Ree a ee of aa ~~ 
Miles. departure. Km/h, |Miles/n. 
Norp. 
Paris-Le Tréport. . . . . . .f 483 | 113.8 |[R 7.28p.m.| 2.37 70 43.5 
Barina kee fa A800), 44129 8.15 a.m.3.) 2.07 85 52.8 
ris; Calais e os | 299" | 485.8 10.00 a. m.} 3.05 97.0 60.3 1 stop. 
Do. eCplaisoe 5,5 « «| ~§ 299 | 185.8 12.00 noon} 3.10 94.4 58.7 | Golden Arrow. 
Do. -Longueau. . . . -| 126 78.3 5.20 p. m.| 1.16 99.5 61.8 
Do. PAMIVENS 6 1 = ap sd 81.3 |/R11.00a.m.| 1.25 92.5 57.5 
Do. -Abbeville. . . . .f 176] 109.3 1.15 p. m.| 2.00 88.0 54.7 
Do. -Ktaples . . Boy | at ED) 10.00 a.m.| 2.13 || 102.4 63.6 
Do. -Boulogne (Town) 2 ewycoda hh ASS 4.40 p.m.| 2.34 98.9 61.6 
(Lille) St-André-Calais . . . .J 103 64.0 10.50 a. m.| 1.07 92.2 57.3 
Pansaiier © 6 om = 4. 0 3h 258 | 460.3 8.45a.m.| 2.40 96.7 60.4 2 stops. 
IBariscAmrage : 3). ss af A499" | 42356 Do. 1.54 |} 104.7 65.0 
Parrs-Wunkirks 9. 52 « «= « of ot2 | 193.8 8.46 a.m.| 3,37 81.6 50.7 6 stops. 
Paris-Hazebrouk. . . . . . 272 | 4167.9 R7.09 a. m.| 2.51 95.6 59.4 Until 1932. 
Hazebrouk-Béthune. . . . . 85 Zhe 8.59 a. m.| 0.22 95.4 59.2 
Lille-Valenciennes (Hirson). . . 48 29.8 7.56 a. m.| 0.36 80.0 49.7 
Dunkirk Town-Hirson, . . .] 205 | 124.6 |/R10.19p.m.} 2.16 90.4 56.2 
Aulnoye-Hirson . : A4 25.5 9.07 a. m.| 0.380 82.0 51.0 
(Calais) Etaples-Laon ( (Rheims) - | 204 | 126.8 6.14 p. m.| 2.13 92.0 57.2 
(Calais) Amiens-Laon-(Do). .] 408 67.4 9.34p.m.| 1.18 83 1 51-7 
BaMccBrnSseisge ss |. | 2 4 = | oad |) 493.2 11.25 a. m.} 3.15 95.7 59.4 | Etoile du Nord. 
Paris-Compiégne. . . .. . 84 524 6.24 p.m.| 0.51 98.9 61.5 
Do cst-Quentaz’. > . «. 24) 454 95.7 1.36 p.m.}| 1.28 || 105.0 65.2 
DoweAuimoyers = « + = «|. 246 |) 4842 8.00 p.m.| 2.06 || 102.8 63.8 
Paris-Liége . ee ewes sOt |e 22804 10.10 a. m.} 3.50 95.7 59.4 
St-Quentin-Brussels - . . . | 457 96.5 || R1.28 p.m.| 2.00 78.5 | 48.8 
Do. -Compiégne. . .. . 70 43.5 R7.13 p. m.| 0.42 |} 100.0 62.1 
Aulmoye-Brussels . . . . . 95 59.0 19.13 p. m.| 1.11 80.3 51.6 
Esr, 
Paris-Méziéres-Longuyon. . . .} 334 | 205.7 A renarnalll Zink 73.9 46.0 Stops. 
Paris-La Ferté-sous-Jouarre . 66 41.0 7.03 a. m.| 0.52 92.3 57.3 
Do, -Meaux. . ah gle 45 28.0 6.00 a.m.| 0.34 79.4 49.3 
Do. -Chateau- “Thierry sa Ras 95 59.0 R9.09 a. m.} 1.08 85.3 53.0 
Do. -Rheims. . . eet 456 96.9 2.25 p.m.| 1.4 90.9 56. 
Paris-Bar-le-Duc-Metz. . eee 
Paris-Longueville . . .. . 89 55.3 8.00 a. m.} 0.58 90.4 | 56.1 
Do. -Epernay . 2 e142 87.2 7.15 a.m.| 1.28 96.8 60.1 
Do. -Chalons-sur-Marne. . .| 473 | 407.6 8.538 a.m.| 1.58 91.8 57.0 
DOs Nancyn. ie = G0 «4 Gt) 853 |; 219,54 5.46 p.m.} 3.51 91.7 | 56.9 
Do. -Bar-leDuc . . . . .| 254 | 157.8 |1R10.10a.m.| 2.30 || 101.6 63.1 
Paris-Belfort . . 2 = tah 443: |, 275;8 7.00 a.m.} 4.55 90.4 56.5 
Paris-Verneuil PEtang La eR: 53 82.9 11.00 a. m.} 0.382 99.0 61.5 
Do. -Troyes. . ree en On) MOBS 7 R6.48 p. m.| 1.42 98.2 61.0 
he Bar-sur-Aube . . . .} 224 | 187.3 10.50 p. m.| 2.38 83.9 52.2 
. -Chaumont. . . . . .] 262 | 162.8 R6.16 a. m.| 3.01 86.9 54.0 
R9.12 p. m.|. 2.48 96.4 59.9 


Troyes-Chaumont 
o. -Langres 
Do. -Belfort . 

Chaumont-Belfort . 
Vesoul-Troyes 


“ 


OU as da eee 


Strasbourg-Wissemb. (Wiesbaden) . | 
Strasbourg-Ingwiller (Sarrebruck). 


Strasbourg-Metz- ee d 
Strasbourg-Metz. . : 
Metz- Thionville . 


Strasbourg-Nanecy (Paris) 
Strasbourg-Saint-Dié-Epinal 


Strasbourg-Colmar-Basle . 
Basle-Mulhouse . 
Mulhouse-Strasbourg 


Basle-Strasbourg-Metz. . 
(Paris) Belfort-Mulhouse. 


P.-L.-M. 


Paris-Marseilles ,- . . 
Paris P.-L.-M. “Montarg gis 
Do. -Moret- -Montargis 
. -Melun. . . 
lon -Fontainebleau ‘ 
. -Montereau 
. -Corbeil- Montere: eau. 
. -Corbeil . 

-Laroche 
Laroche-Dijon 
Dijon-Lyon 
Lyon-Valence. 
Valence-Avignon 
Avignon-Marseilles . 


P.-0. 


Paris Aust.-Bordeaux St-Jean . 
Paris Q. O.-Les Aubrais . 
Les Aubrais-St-P*°-des-Corps 
St-Pierre-des- estab ts Ga 
Poitiers-Angouléme 
Angouléme- “Bordeaux . 


Paris-Nantes. . . ; 
Paris-Nantes-Le ‘Croisic 3 


St-Pierre-des-Corps- ‘Saumur FS 


Saumur-Angers . 
Angers-Nantes 


|| 8 58a.m.| 4.07 | 
|| R7.25p.m.| 0.82 || 80.6 
| 10.50 a.m.) 2.26 | 92.9 


|| 12. pe noon| 0.20 
|| R9.42 p.m.) 1.38 
| R5.05 p.m. IR. A 

|| R9.20 a. m.} 4 
| es DD ot 
9.44.a.m.| 1.01 | 
10.50a.m.| 4 32 | 
1. 03 p.m. a.) | 
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TABLE 102 (Continued). 


Distance 


Time of 
departure. 


COMPANY AND RUN. 


Paris-Redon (Quimper) . 


Paris-Montauban-Toulouse . 
Paris-Vierzon. ; 


Paris Q. O.-Aurillac 
Vierzon-Chateauroux . 


Mont. 
Bordeaux-Séte .. a 
Bordeaux-Agen . 5 
Do. -Langon af, 
Do. -Marmande sal 
Careassonne-Narbonne xi 
Bordeaux-Dax. ... 9 
| Bordeaux-Yehoux . 2 
Bordeaux-Arcachon . 0 
STATE, 

Mamiasirnpe isi 5. 169 105.0 10.15 a.m 
PrmeoHaAvecers nant). ks 24 228 141.7 8.20 a.m 
Paris-Rouen. ..-. . . .4| 140 86.4 Do. 

in@uen-Eavre. . . =... . 3 | 88 54.7 9.46 a.m 
Parie-Havyie os i fe. 1 228 141.7 4.35 a.m 
Paris 8. L.-Cherbourg. . . . .| 374 223.6 ||R 10.50 a.m 
fanrd-tisieiee ier Sls i. «ote ) 491 418.7 |IR 7.04a.m 
AOR aie ek Lag 5) Live LOO 148.5 ||R12.50 p.m 
Paris-Trouville-Deauville. . . .| 224 137.3 i LOm one 
Do Do. 1.50 p. m. 
Paris-Granville . . ... . .| 328 203.8 11.20 a. m. 
Paris-Briouze ..... . .{ 226 140.4 Do. 
ORIGETERD Se ew 6 tse. mf OFS 394.0 3.30 p. m. 
iParme-ne Mans) 299.05" 2. | 244 131.4 Do. 
Le Mans-Rennes. . . . . .| 163 104.3 6.02 p. m. 
Rennes-Saint-Brieue . . . .]| 102 63.3 7.59 p. m. 
Rennes-Dol (St-Malo). . . .] 59 36.7 8.04 p. m. 
(Paris) Le Mans-Sablé . . . .] 48 29.8 11.47 a. m. 
Sablé-Angers. . . . . . .f 49 30.4 12.22 p.m. 
Paris-Bordeaux St. J. . . . .f 645 388.3 9.45 'a.m. 
Paris-Saumur (Orl.) . . . .| 286 ST 37, 12.10 p. m. 
Saumur-Thouars ... . .§ 40 24.9 |IR 2.37p.m. 
TSIDIIWAINTES, 5 ee ae a Ae LA 46.0 ||R12.17 p.m. 
Saintes-Bordeaux St. J. . . .| 126 78.3 |1R12.37 p.m 
(Paris) Niort-La Rochelle . . .] 68 42.3 5.38 p.m 
Saintes-La Rochelle . . . .} 74 46.0 1.42 p.m. 
La Roche-La Rochelle . . .} 102 63.3 12.24 p.m. 
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continues slightly downhill all the way to 
Abbeville, after which there is a section 
more or less on the level (gradients of 4 in 
500) as far as Etaples. The line then goes 
inland a little and crosses two small 
ridges between Etaples and Boulogne and 
between Boulogne and Calais, with gra- 
dients of 1 in 143 in one case, and 4 in 
125 in the other. 

The economic crisis has been more 
heavily felt on the Calais line than on 
the Brussels line. Nonetheless, every day 
there are eight rapides (fast expresses) 
in each direction, one of which covers the 
distance between Paris and Calais Har- 
bour in 3 h. 5 m. in spite of a stop at 
Etaples; two others take 3 h. 10 m. non- 
stop, and one other does the journey in 
3h. 29 m. There are, in addition, two 
Paris-Boulogne rapides, which take 2 h. 
43 m. without stop, and two others, tak- 
ing 2 h. 84 m. and 2 h. 37 m. respectively, 
which stop at Etaples (*). 


The Arras and Lille line, which 
branches off. the Calais line at Amiens, 
is equally good technically. After a climb 
for 50 km. (31 miles), with gradients of 
1 in 1.000, 500 and 200 as far as Achiet, 
the run down to Douai is over similar 
gradients and is followed by a section 
more or less on the level as far as Lille, 
except at the very end (where in each di- 
rection there are down gradients of 4 in 
200). 

There are no non-stop trains between 
Paris and Lille, but the 251 km. (156 
miles) between the two towns are covered 
in 2 h. 40 m. with two 2-minute stops at 
Arras and Douai, so that the overall speed 


(1) On the return journey, two rapides run 
non-stop from Calais to Paris in 3 h. 10 m., 
and a third, which stops at Etaples, takes 3 h. 
16 m.; two other trains run from Boulogne to 
Paris in 2 h. 42 m., one of these trains stop- 
ping at Etaples. 


is even so 90.4 km. (56.1 miles) an hour. 

It appears likely that the Paris-Lille 
non-stop run will be effected by the new 
express railcars which have been ordered 
by the Nord Railway Company. 


The conditions on the line to Belgium 
are as good as those on the Calais line 
fig. 59). After the common section between 
Paris and Creil, there is a continuous 
climb with progressively increasing gra- 
dients, from 4 in 1000 up to Compiégne, 
1 in 1000 to 1 in 333 up to Saint-Quen- 
tin, 1 in 250 to 1 in 200 until Busigny is 
reached. We have here the classic para- 
bola of the watersheds, but with suffi- 
cient softness to please the operating de- 
partment. From Busigny to Aulnoye 
there is an easy descent, after which there 
is a slight climb with the same technical 
conditions. Then comes the almost in- 
appreciable descent to Charleroi (gra- 
dients of 1 in 333 to 1 in 1000) and 
Liége (fig. 59). 

The line to Brussels is different, how- 
ever. The frontier is crossed at the same 
level as Aulnoye, after which there is im- 
mediately 16 km. (10 miles) downhill to 
Mons, which begins with a gradient of 
1 in 111, increases to 1 in 100 and then 
still more to 1 in 80. 

Under these conditions, the speed of 
the trains is necessarily slower the other 
side of the frontier on the Nord-Belge 
and Belgian National Railways. 

There are six rapides from Paris to 
Saint-Quentin or back, two of which cover 
the distance in 88 minutes, two in 92, and 
two in 95 minutes, in spite of a 2-minute 
stop at Compiégne. 

Two other trains run non-stop as far 
as Aulnoye in 126 minutes, while four 
non-stop rapides between Paris and Brus- 
sels and as many between Paris and Liége, 
pass through Aulnoye in three minutes 
less and cross the frontier at full speed. 
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It is therefore desirable, contrary to our 
usual practice, to mention the speed of 
these trains as well. But as the next sec- 
tion of line which is in Belgium belongs 
to the Belgian subsidiary company of the 
Nord Railway and as the locomotives go 
even further than this, we must also 
quote the whole journey from leaving Pa- 
ris as far as running through (without 
stopping) Mons (on the Brussels line) 
and Charleroi (on the Liége line). 

Jeumont (238 km. = 147.9 miles) at 
the end of the French section of the run 
is passed in 2 h. 14 m. at a speed of 
106.5 km. (66.1 miles) an hour. 

The trains for Brussels cover the 
French part of the run (233 km. = 144.8 
miles) in 2 h. 27 m. on the outward and 
2 h. 24 m. on the return journey, i. e. at 
97.4 km. (60.3 miles) an hour. 

All the heavy rapides are hauled by 
compound superheated Superpacifics with 
a boiler pressure of 17 hpz. (254 lb. per 
sq. inch), with driving wheels 1.90 m. 
(6 ft. 2 25/32 in.) in diameter. Their 
theoretical tractive power when working 
compound is 17 160 kgr, (37 830 lb.). In 
working order they weigh 100 t. (98.4 
Engl. tons). 

For some time, certain trains which 
have been reduced in weight have been 
hauled by the old Atlantics. Both types 
of locomotive are fitted with large tend- 
ers weighing 77 t. (75.8 Engl. tons) in 
working order, with 36 to 37 m’ (7920 
to 8 140 Imp. gallons) of water and 9 tons 
of coal. 


b) The two cross-country lines of the 
Nord and Est Systems are interesting. At 
the beginning a section of the « Nord Ex- 
press » in competition with the Ostend 
line, only went from Calais to Jeumont 
(Nord). In this way it got to Liége in a 
shorter time than by the London-Ostend 
route. But this service has since been 


abandoned, and this section now links up 
at Brussels with the « Nord Express » 
from Ostend. 

When the Tilbury-Dunkirk line was 
established to divert traffic coming from 
Alsace, which up to that time had gone 
to England via Metz, Luxembourg, Brus- 
sels and Ostend, it was completed by fast 
services between Dunkirk, Strasbourg and 
Basle with a branch to Nancy. At the 
present time the maritime service starts 
from Folkstone and the corresponding 
continental trains have been slowed down. 

It appears likely that, in 1935 at the 
latest, a service of ferry boats between 
Dover and Dunkirk will replace the pre- 
sent mail boats, and will be used not only 
for goods transport but also to carry sleep- 
ing cars belonging to the International 
Sleeping Car Co., in order to provide a 
new night service between Paris and Lon- 
don. 


The intermediate cross-country line be- 
tween Rheims, Laon, and Chaumont is al- 
ways served by fast expresses, as the serv- 
ices between Calais and Basle and Switz- 
erland can be carried out faster by avoid- 
ing the detour through Paris, since apart 
from saving the section over the congest- 
ed lines and running into and out of two 
terminal stations, 93 km. (58 miles) are 
also saved to Chalons-sur-Marne (*) and 
48 km. (30 miles) to Chaumont (*). Fast 
expresses run over this route at the same 
speed as those on the two radiating lines 
which it connects. 

A concrete example will give a better 
idea of the time that can be saved by 
using this cross-country line : that of the 
« Orient Express » which runs through 
Paris during the Winter season and uses 


(1) 217 km. (135 miles) instead of 310 km. 
(193 miles) via Paris Nord and Est. 

(2) 351 km. (218 miles) instead of 399 km. 
(248 miles) via Paris Nord and Est. 
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Fig. 60. — Gradients of the Strasbourg-Metz and Strasbourg-Basle lines. 


Alsace-Lorraine Railways. 
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the cross-country: line after July 1st every 
year. It takes 6 h. 40 m. from Chalons- 
sur-Marne to Calais via Paris Est and Pa- 
ris Nord (1) and 4 h. 45 m. via Laon, thus 
saving nearly two hours. 


The Est System is in many respects like 
the Nord, and has some lines which are 


very suitable for high-speed working This. 


is due to the fact that it was possible to 
build them with long stretches on the 
level and with easy gradients rarely ex- 
ceeding 1 in 200. For this it was neces- 
sary to drive many tunnels, none of them, 
however, being very long : 

On the Strasbourg line, the Foug tunnel, 
1122 m. (3 681 feet) long (2). 

On the Paris-Mulhouse route, the Culmont 
tunnel, 1 325 m. (4347 feet) long (3). 

Between Epernay and Rheims, the Rilly- 
la-Montagne tunnel, 3441 m. (11290 feet) 
long (4). 

Between Rheims and Metz, the Tavannes 
tunnel, 1190 m. (3 986 feet) long (5). 


On this system, however, the number of 
runs at very high speeds will be found 
to have decreased in comparison with the 
1932 Summer. This is due to the fact 
that, in many cases, two trains have been 
merged into one, or because one or se- 
veral additional stops have been added to 
last year’s timings. 


In Axsace-LorraIne, the increase in 
speed has been so considerable during the 
last few years that this Company now 
holds the speed record for France. 

The conditions of the Rhine Valley line 
are exceptionally favourable technically 
(fig..60). Practically the whole line from 
Basle to Strasbourg is on a slight down 


(1) This train. arrives at Paris Hst at 
10.45 a.m. and leaves Paris Nord for Calais 
at 12.10 p.m. 

(2) At the 303rd km. post. — (3) At the 
310th km. post. — (4) At the 156th km. post. 
— (5) At. the 283rd km. post. 
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Fig. 61. — Gradients between Thionville, 
as far as Kleinbettingen, by 


gradient, with a few short sections where 
the down gradients are from 1 in 143 to 
1 in 200, but more generally they are only 
1 in 333, 1 in 500 and 1 in 1000. The 
« Edelweiss » has the highest overall 
speed found in France, between Mulhouse 
and Strasbourg. This very light train 
consists of three to five coaches only. 

Beyond Strasbourg, the line, which 
crosses the Vosges at the Saverne pass, is 
not so good as far as Metz, so that the 
fact that an overall speed of over 100 km. 
(62 miles) an hour is maintained is the 
more deserving. It rises as far as Hom- 
marting from 469 to 879 feet, in 63 km. 
(39 miles), including near the summit a 
tunnel 2676 m. (8779 feet) long, then 
descends practically continuously as far 
as Metz (maximum gradients 1 in 200 in 
both directions) and Thionville (down 
gradients of 1 in 500 only). After that 
(fig. 61) the characteristics are more dif- 
ficult. A climb of 4 in 77 to Zoufftgen 
is followed by a downhill run to Arlon 
with gradients of 1 in 90 to 4 in 143. After 
passing Thionville, it is no longer pos- 
sible to maintain the previous speeds and 
this difficult situation continues as far 
as Brussels through the Ardennes. 


The Paris - Lyons - MEDITERRANEAN 
(P.-L.-M.) System also has particular fea- 
tures which affect the speed of its trains. 


LUXEMBOURG 
KLEINBETTINGEN 


Luxembourg and Arlon. This line is worked, 
the Alsace-Lorraine Railways. 


The grear artery from Paris to Nice and 
Ventimiglia has, over a length of 315 km. 
(196 miles) between Paris and Dijon, the 
longest common trunk line section in Eu- 
rope, and then divides up into 5 radiat- 
ing lines : 


a) Dijon-Ventimiglia: 808km. (502 miles) ; 
b) Do. -Belfort: 188 km, (117.2 miles) ; 
c) Do. -Vallorbe: 148 km. ( 92 miles); 
d) Do. -Geneva: 289km. (180 miles) ; 
e) Do -Modane: 358 km. (222 miles). 


There are steep gradients on all these 
lines, and often long tunnels as well. 

Between Paris and Ventimiglia there 
are gradients of 1 in 125 which have not 
been exceeded thanks to long tunnels : 


The Blaisy tunnel (4 100 m. — 13 449 feet) 
between Baumes-Alesia and Dijon; 

The Sainte-Irénée tunnel (2110 m. = 6 924 
feet) between Macon and Lyons; 

The Nerthe tunnel (4 630 m. = 15 189 feet) 
between Avignon and Marseilles; 

The Cassis tunnel (2 625 m. = 8613 feet) 
between Marseilles and Toulon, 


and by running the line between Toulon 
and Fréjus, along the Gonfaron pass, 

On the Dijon-Vallorbe section, the gra- 
dients are 1 in 50 between Mouchard and 
Frasne. 

The Dijon-Geneva line runs round the 
southern end of the Jura, passing through 


Bourg and Bellegarde, which is a consid- ‘ 


erable way about, but even so does not 
make it possible to avoid having gradients 


of 4 in 125, 100 and 83, when running» 
True, there is 
a more direct line from Bourg to Belle- 


through the Bresse hills. 


garde via La Cluse, which is 65 km. (40 


miles) long, instead of 115 km. (71 miles), 


but this line is not suitable for high 
speeds. The construction of a by-pass 
line between Lons-le-Saulnier and Gene- 
_va, through the Faucille, is under consid- 
eration; it» will reduce the length of the 
journey from Paris to Geneva by 67 km. 
(42 miles). 

As for the Dijon-Bardonéche line to- 
wards Modane, it is uphill practically all 
the time as far as the Fréjus tunnel, the 
steepest gradients being 4 in 33. 

All this influences the drawing up of the 
timetables which provide for a series of 
express trains over all these routes. They 
cannot be run at much less than 10-mi- 
nute intervals in order to maintain suffi- 
cient headway between them; thus ordin- 
arily 18 rapides or expresses leave Paris 
for Dijon between 7.30 p.m. and 11 p.m. 
The day before important holidays, the 
duplicates increase this number to 30 
within the same period. 

The weight of the express trains is fre- 
quently as much as 600 t. (590 Engl. 
tons). On the main line the locomotives 


are changed at Laroche-Migennes, Dijon, - 


Lyons and Marseilles. 


The Parts-OrLEANS is still under trans- 
formation as its electrification programme 
is not yet completed. It has just been 
extended as far as Tours, so that probably 
the timetables will be rearranged, which 
will put the Paris-Orleans among the 
high-speed Systems. Until then it easily 
maintains its place among those Compa- 


nies whose express trains are noteworthy. 


The « Sud Express » is now a Pullman 


rai weighing 232 to 292 t. (228 t 


Engl. tons) and covers the distanc 
tween Paris and Bordeaux in 6 h. 15 m 
with 4 intermediate stops. The steam 1 
comotives which haul it weigh 177 t. (4’ 
Engl. tons), and the electric locomotives 
134.7 t. (129.6 Engl. tons). “ie 
The other fast expresses, whose usual i 
weight is 475 t. (467.5 Engl. tons) often — 
increased to 720 (709 Engl. tons), are 
hauled by the same locomotives which et 
have considerable reserves of speed. This _ 
was the result of converting the com- 
pound Pacifics of the 3700 class (in May _ 
1932) into compounds with large sec- 
tional area steam passage, high super- 
heat, and poppet valve gear. At high pow- _ 
ers, an increase of 50 % has been noted. 
On leaving Paris, the route is spoiled 


by the section between the Quai d’Orsay — 


and Austerlitz stations, which is 3.748 km. 
(2.4 miles) long, over which the speed is 
limited to 35 km. (22 miles) an hour. 

The fast express trains Nos. 15 and 8 are | 
hauled by one locomotive over the 460 km. 
(285 miles) between Les Aubrais and 
Bordeaux. This run is effected with the 
usual load without taking water. 


The State Raitways offer a still more 
striking example, since for many years 
they lagged behind the other French rail- 
ways and now suddenly have taken their 
place at the head thanks to the speed 
reached by their railcar. a 

The fast line is that from Paris to 
Mantes, where it branches off to Rouen 
and to Lisieux-Caen, with another branch _ 
from Lisieux to Trouville-Deauville, in 
all 351 km. (218.4 miles) long. 

There are two routes of equal length — 
(97.8. km. ==.5i1 miles) from Paris to 
Mantes. The route via Conflans ascends 
14 m. (46 feet) and trains leaving Paris 
have to face rising gradients of as much 


as 1 in 143, and down gradients of 4 in 
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200. The route via Sartrouville which is 
run over by the fast express trains has 
rising gradients of 41 in 500 only and a 
few down gradients of 1 in 200 as far as 
Rouen. Consequently it is an ideal line 
for high-speed running. 

Between Rouen (262 feet above sea 
level) and Havre, a ridge 142 m.(466 feet) 
high has to be climbed. The climb takes 
place over gradients of 1 in 166 and the 
run down to Havre ends by 12 km. 
(7 miles) downhill on a 1 in 120 gra- 
dient. 

Three trains cover the distance between 
Paris and Rouen in 4 h. 32 m., and two 
others in 1 h. 42 m. and 1 h. 43 m. respec- 
tively; a sixth train runs non-stop from 
Paris to Havre in 2 h. 33 m. 

The Trouville-Deauville line was used 
for the trial runs of the first French ex- 
press railcar. The usual trains over this 
line run at a very modest speed. 

The trains between Paris and Rouen 
weigh from 450 to 460 t. (443 to 453 Engl. 
tons); the weight of the 241 000 class lo- 
comotives is 107 t. (105.3 Engl. tons) in- 
cluding the tender. 

Most oi the important lines of the 
State have gradients of as much as — 
but not exceeding — 1 in 100. Steeper 
gradients are found on the other lines, 
most of which have frequent alternating 
up and down gradients with no long 
climbs, not even easy ones. 

Thus the line between Paris and Cher- 
bourg has gradients of 1 in 125, and 4 in 
411, between Mantes and Lisieux. It is, 
however, run over non-stop from Paris 
to Caen by some rapides and the Bugatti 
railear (during its high-speed run from 
Paris to Deauville). Between Lisieux and 
Caen there are gradients of 1 in 100. 

The Paris Montparnasse-Granville line 
is up and down all the way. 

The Brest line is easy as far as Brest, 
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and Havre, and on the two routes between Paris (Saint-Lazare) and Mantes. 


Fig. 62. — Gradients between Paris (Saint-Lazare) 


French State Railways. 
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Fig. 63. — Gradients of the Toulouse-Puigcerda line. 
Midi Railways. 


the maximum gradients being 1 in 166; 
but beyond Brest there are constant gra- 
dients of 1 in 100. 

The same conditions prevail on the Pa- 
ris-Bordeaux line; between Saumur and 
Thouars there are gradients of 4 in 90 
and 1 in 85. However, the total differ- 
ences in level are not great. 


The cross line from Nantes to Saintes 
has no gradients steeper than 41 in 100. 
There are, however, on some important 
lines, such as those from Chartres to 
Rouen or Caen to Laval, gradients of 4 in 
66 and 4 in 62. 


The main line of the Mrmr Ratway 
is that from Bordeaux to Séte, which it 
was possible to locate north of the Pyre- 
nees without any difficult gradients. 

The main lines from Paris to Spain, how- 
ever, are joint lines common to the Paris- 


Orleans and Midi, which latter prolongs 
them through the Pyrenees. The two 
outer lines avoid the mountain range by 
following the coast, while the interme- 
diate lines, built at a later date, have only 
within recent years run right through the 
mountain. 


The Bordeaux-Dax line is on the level 
the whole way. Beyond Dax it has the 
drawbacks inherent in coastal lines all 
the way to the Spanish frontier. 


The two outer lines, coming from Pa- 
ris, are run over by « de luxe » trains : 
the « Barcelone Express » on the East; 
the « Pyrénées-Céte d’Argent » and the 
« Sud Express » on the West. This latter 
train alone has been timed at high speed. 
After its first acceleration, owing to an 
unfortunate accident, it had to be slowed 
down, but gradually it has again 
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been brought up to a good speed. This 
train weighs 268 t. (263.8 Engl. tons) and 
_ is hauled by class E 3101 electric locomo- 
tives weighing 105 t. (103.3 Engl. tons). 

From May 1927 to May 1930 the « Sud 
Express » ran over the electrified section 
of line from Bordeaux to Bayonne at 
speeds of from 95 to 110 km. (59 to 68.3 
miles) an hour. In particular it covered 
the distance from Bordeaux to Dax (147.5 
- km. = 91.7 miles) in 1 h. 29 m., i. e. at 
a speed of 99.4 km. (61.7 miles) an hour, 
and the return journey in 1 h. 27 m., i.e. 
at 101.7 km. (63.2 miles) an hour. 


The journey from Bayonne to Bor- 
deaux (197.6 km.= 122.8 miles) was run 
in 2 h. 2 m., i. e. at a speed of 97.2 km. 
(60.2 miles) an hour, but the speed of 
these trains was lowered at the request of 
the Authorities. 

Since that time, the new 2000-H.P. 
electric locomotives have enabled the 
« Sud Express » to save 23 minutes be- 
tween Paris and Biarritz and this run 
will be still further accelerated, 

The central Trans-Pyrenean lines are 
mountain lines which were inaugurated 
in 1928 and 1929 respectively. As elec- 
tric traction has been resorted to, more 
difficult technical conditions were per- 
missible than on the routes through the 
Alps which are worked with steam trac- 
tion. With curves of a minimum radius 
of 200 m. (10 chains), they have gradients 
exceeding 4 in 25. 

The Bedous to Canfrane line (+) which 
joins Pau to Saragossa via the Aspe and 


Aragon valleys, passing under the Somport 


pass, has gradients of 1 in 28 as far as 
Etsant and 4 in 23 after that. The inter- _ 
national station at Canfranc lies at the 
mouth of the summit tunnel which is 
7875 m. (25836 feet) long, 3160 m. 
(10 368 feet) being in France: 

The line from Ax-les-Thermes to Puig- 
cerda connects Toulouse to Barcelone via 
the Haute-Ariége and the Carol valleys, 
being carried under the Puymorens pass. 
It rises from a height of 700 m. (2297 
feet) above sea level at Ax-les-Thermes, 
to 1567 m. (5141 feet) in the summit 
tunnel, through 14 tunnels, all on the 
French side of the frontier and including 
the helicoidal tunnel at Saillens (4150 m. 
= 3773 feet) and the Puymorens tunnel 
between L’Hospitalet and the Porté halt, 
which is 5333 m. (17 497 feet) long. The 
line is then downhill as far as the inter- 
national stations at La Tour de Carol 
(1234 m. = 4308 feet above sea level) 
and Puigcerda (1115 m. = 3658 feet 
above sea level), which are situated one 
on each side of the frontier (*) (fig. 63). 


XVI-3. — The fastest trains. — Table 
103 does not require any commentary, 
unless for drawing attention to the fact 
that wherever Pullman trains are run, it 
is these trains that make the fastest runs, 
with the single exception of some sections 
on the Paris-Orleans main line. 

The runs on the electrified lines from 
Paris Austerlitz to Tours and to Vierzon 
(Paris-Orleans) and from Bordeaux to 
Hendaye (Midi) are also interesting. 


(1) Bedous is at. an altitude of 400 m. (1311 feet) and the highest point in the long 
tunnel between « Les Forges d’Abel » (1067 m. = 3501 feet above s. 1.) and the interna- 


tional station at Canfrane (1155 m. to 1211 m. 
After that the line descends continuously for 24 km. 


(2.529 feet) below the summit. 


(3 789 feet above s. 1.), i. e.. at 771 m. 


(15 miles) as far as Jaca which is 827 m. (2713 feet) above sea level. 

(2) We might add that the line from Cerdagne de Villefranche to La Tour de Carol 
crosses the Pyrenees at the Perche pass, 1584 m. (5197 feet) above sea level, in order to 
pass from the Tét valley to that of the Ségre, but this is only a metre-gauge line. 


ALSACE-LORRAINE. 


(Basle) Mulhouse-Strasbourg 
Strasbourg-Metz (Penge oor 
Metz-Thionville. . Ae 


Noro. 


Paris N.-Aulnoye Frontier (1) . 
Do. do. do. (2). 
Paris N.-St-Quentin (Brussels) . 
Do. -Arras (Lille) +e 
Do. -Aulnoye (Brussels) 
Do. -Etaples (Calais) 
Do. -Boulogne Town. 


STATE. 


Paris St. Laz.-Trouville-Deauville. 
Do. -Rouen (Havre). . 
(Paris Mp.) Niort-Saintes (Bord.) 


Esr. 


Paris Hst-Bar-le-Due (Nancy) . 
Do.. _—_‘-Bar-le-Duc-Nancy . 
Do. -Troyes (Belfort) 
(Paris HE.) TS (Bel: 
fort) .. ©: 3 
Chaumont-Belfort . 


PARIS-ORLEANS. 


| 62.2 “Sud Dxpr (2). 


(Paris) Les Aubrais-St. P. des C. Pros week. Oe 
(Paris) Angers-Nantes . . . . .m.| 0.53 61.2 | ers 
eas ) Poitiers-Angoul. (Bord.) .m.| 1.09 | 61.0 | age 
( Do.) Angouléme-Bordeaux . ams eeeD 
(Do. ) St. P. des C.-Poitiers ( (do.). .m. 1.01 
(Do. ) Tours-Saumur (Nantes) .m.} 0.39 

Pils Vieren (Montauban). Hiner eo 


P.-L.-M. (1933/34 Winter). 


(Paris P.-L.-M.) Valence-Avignon 
(Marseilles) 
Paris P.-L.-M. -Laroche (Marseilles) 


Mint. 
Bordeaux St. J.-Dax (Hendaye). 


wa Sis 


(1) Runs through to Brussels (without stoppage’ at the frontier). 
(2) Runs through to Liége (without stoppage at the frontier). 
(8) Electric traction. 


Fig. 64. — Cartogram of train speeds of non-stop runs from Paris. 
(See legend, fig. 7, p. 1028/46 of the November, 1933, Bulletin. 


On the Nord System the longest non-stop 
runs today are from Paris to Belgian 
towns : Liége and Brussels, and are made 
by two trains in each direction to each of 
these places. 

It is curious to note also that though 
the non-stop trains from Paris to Calais 
take 3 h. 10 m, for the journey, the ra- 
pide which stops for two minutes at Eta- 
ples is timed at only 3 h. 5 m., thus show- 
ing how easily ten minutes could be saved 
on the non-stop run, which could be made 
in exactly three hours. 


The P.L.M. Raitway was one of the last 
French systems to speed up its trains, It 
began by rebuilding one of its Pacifics 
according to the practice of the Paris- 
Orleans and as the trials were completely 
successful (*), it is proceeding, starting 
with the timetable for the 1933/34 Win- 
ter, to put these results into practical 


(1) With a train weighing 423 t. (416.3 
Engl. tons), the three stages Paris-Laroche, 
Laroche-Dijon, and Dijon-Lyons were made in 
299 minutes. 
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TABLE 104. 


LONGEST NON-STOP RUNS OF. THE FRENCH RAILWAYS. 
(August 1933.) 


Distance | Speed 
—||_ Time of Time = ||———_»~___——_. 


COMPANY AND RUN. 


Km. | Miles. departure. spent. Km./h. | HMiles/h. 


Norp, 

Paris N.-Liége Guill. . . . ~ .} 367 /|229.9 || 10.10a.m.| 3 50 95.7 | 59.4 | Nord Express. 
Do. -Brussels Midi . . .. .| 341 “493.2 || 11.25a.m.| 3.15 95.7 | 59.4 | Etoile du Nord 
Do. -CalaisMar. . . . . .§ 299 [|185.8 || 12.00 noon} 3.10(4) 94.4 | 58.6 | Golden Arrow. 
Do. -Boulogne Ville . . . .| 254 |157.8 4.40 p.m.| 2.34 98.9 | 61.5] Boat train. 

(Calais) Etaples-Laon (Rheims).] 204 {126.8 6.11p.m.| 2 13 92.0 | 57.2 Do. 

Transverse line 
Est, 

Paris) H.-Nancy . 3,4: ee © fe iMOOomle ose 5.46p.m.} 3.51 iS) Ol a 3) oe 
Do. -Troyes-Belfort . . . .| 276 [4171.5 8.51a.m.| 3.04 90.0 | 55.9 

Paris E.-Chaumont (Belfort) . .}| 262 {162.8 |IR 6.26 2.59 87.7 | 54.5 

Do. « at Do. | Da, iti 1 2p mel! aos 96.4 | 599 
Do. -Bar-le-Due (Nancy) . .] 254 |457.8 |/R10.10a.m./} 2.30 101.6 6374 2 
(Calais) Laon-Chaumont. . . .} 243 [151.0 8.34 p.m.| 2.46 87.8 | 546], Boat train. 
Transverse line. 

Paris E.-Bar-sur-Aube (Belfort). | 221 /|137.3 10.50p.m.| 2.38 83.9 52.2 Le Ree 

Do. -Troyes-Vesoul ( do. ) .} 244 |4183.0 ||R 4.23p.m.| 2.18 93 0 57.8 Winter. 
STATE. 

Paris Mp.-Thouars (Bordeaux). .} 326 [201.3 ||[R 2.03p.m.| 4.15 76.7 | £7.60 
Do.' -Saumur Or, (Bordeaux).]} 286 |177.7 12.10p.m.} 3.30 81.7 50.7 

Paris St. Laz.-Caen (Cherbourg).] 239 [148.5 |IR12.50p.m| 3.04 77.9 | 53.4 

Paris Mp.-Briouze (Granville). .] 226 |140.4 11.20a.m.} 3.09 71.8 44.6 

Paris St. Laz.Havre. . . . +4) 228 4.35p.m.| 2.33(!) 

Paris St. Laz.-Trouville-Deauville. | 221 |137.3 7.15p.m.|} 2.40 82.9 | 51.6 | Locom.-hauled. 

Do. Do. | Do. 1.50 p.m.| 2.00 110.5 | 68.7 Railear. 

Paris Mp.-Le Mans (Brest). . .] 244 [134.1 3.30 p.m.} 2.25 87.3 | 543 

ALSACE-LORRAINE, 
Strasbourg-Metz (Luxembourg) .} 159 | 98.8 || 10.50a.m.| 1.32 108.7 64.4 | Edelweiss. 


Paris-ORLEANS. 


Paris Q. 0.-Vierzon (Montauban). } 204 |4126.8 7.20p m.| 2.15 90.7 | 60.1] (2). 
Mip1. 
Bordeaux 8S. J.-Dax (Hendaye) .] 148 .| 92.0 5.22 p.m.} 1.37 91.5 | 56 8 | Sud Expr.(2). 
P.-L.M. . 
(Paris P.-L.-M.) Dijon-Bellegarde. ] 257 [459.7 || 12.18 a.m.| 4.15 59.9 | 37.3 
(Do.) do. -Lyons. . 497 |422.5 || 12.48p.m.| 2.14 88.2 | 54.8 | Cote d’Az. Rap. 


(1) Some other trains, making intermediate stops, are faster. — (2) Electric traction. 
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working by applying them first of all to 
the « Cote d'Azur Rapide » which saves 
three quarters of an hour on its Paris- 
Marseilles run and 55 minutes up to Nice. 

Paris is served by a dozen lines, three 
of which are run over by trains whose 
average speed is over 100 km. (62 miles) 
- an hour, three at over 90 km. (65 miles) 
approximately, and three others at over 
80 (50 miles) approximately. The carto- 
gram, figure 64, shows this graphically, 
and we have included in it, as in fig- 
ure 65, all the towns which are connected 
to Paris by non-stop runs. 

It may be remembered that the speed 
tests of the Garratt locomotive, before it 


was sent to Algiers, proved, if any proof 
where needed, that this type of articulated 
locomotive is perfectly suitable for high- 
speed working. In particular it hauled, 
between Laroche and Dijon, 26 express 
trains weighing up to 716 t. (704.7 Engl. 
tons) and reached a maximum speed of 
125 km. (78 miles) an hour. 


XVI-4. — The longest non-stop runs 
are shown in table 104. In certain cases 
these are also the fastest runs. 

On the Est, the most notable run is that 
from Strasbourg to Paris, with a single 
intermediate stop at Nancy. 


TABLE 105. 


ACCELERATION OF THE « COTE D’AZUR RAPIDE >». (October 1933.) 


Distance Speed. 

RUN. ——_~——||__ Time of Time ||——__~_—— 

Km. | Miles.) Ceparture. | spent. icin /n,| Mines. 
Paris-Nice . 638.8 |} 8.15 a.m. 12.35 || 81.7 | 54.7 
Paris-Marseilles . 863 |536.3 Do, 9.33 90.4 | 56.4 
Paris-Laroche . 156 | 96.9 || 8.15 a.m 1.34 || 99.6 | 61.9 
Laroche-Dijon. 159 | 98.8 || 9.54 a.m 1.41 || 94.4 | 58.6 
Dijon-Valence. 497 |422.5 || 11.40 a, m. 2.00 || 98.5 | 61.2 
Lyons-Valence . 106 | 62.5 || 1.47 p.m 1.15 || 84.8 | 52.7 
Valence-Avignon . 424 | 77.0 || 8.05 p.m. 1.15 || 99.2 | 61.6 
Avignon-Marseilles . 424 | 75.4 || 4.23 p.m. 1.25 || 85.4 | 53.0 


The State Railways used to have a non- 
stop run from Paris Montparnasse to 
Thouars (326 km. = 201.3 miles). This 
was the longest non-stop run in France, 
and today it is only exceeded by that from 
Paris to Nancy. It has been somewhat 
reduced, as all the trains make their first 
stop at Saumur (286 km. = 177.7 miles). 

The State is the only French railway 
on which Ramsbottom troughs are used, 
four of these being installed on the Sys- 
tem : 


VI—5 


a) Between Chartres and Thouars, near 
Chateau du Loir, 218 km. (135.5 miles) 
from Montparnasse; 


b) On the Brest line, at the 105th km. 
post (65.2nd mile) a little before Cour- 
ville; 


c) On the Cherbourg line, between 
Evreux and Arniéres, at the 110th km. 
post (684th mile) from Saint-Lazare, 
where the boat trains pick up water while 
running; 
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La lFenke Mibon & 


Fig. 65. — Chart of all places served by non-stop trains from Paris. 
(See legend, fig. 7, p. 1028/46 of the November, 1933, Bulletin.) 
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TABLE 108. 


MEAN OVERALL SPEEDS OF THE PRINCIPAL SERVICES 
BETWEEN VARIOUS TOWNS. 


Distance Number | Average || Mean overall speed 
COMPANY. TRAIN SERVICES BETWEEN of time ee 
Miles. services. | spent. || Miles/h. | Km /h. 
—— 


FRANCE. 
Nord. Paris-Saint-Quentin. . .. . 95.4 10 see y 59.8 96.2 
Do. -Brussels. Bei Ar et. 193.4 10 3.20 Stet 91.9 
Diae= Oa ats aise ee eee be 184 6 6 34a yh ae) 92.5 
[BYES «aii haat Re keh tal lle tale nema 419.4 10 2.00 59.7 96.0 
DN eMiMe ser, Stee tes OTs 156.0 9 2.47 56.0 90.4 
Est. Paris-Metz. . 
| Do. -Nancy 219.0 414 4.03 54.4 87.4 
) Do. -Belfort . 274.9 10 5.49 || 53.0 | 85.3 
Est + A.-L.| Paris-Strasbourg . 312.2 10 5.55 52.7 84.8 
Als.-Lorr. Metz-Basle . 
Do. -Mulhouse 163.9 14 3.05 53.0 85.0 
P.-L.-M. Paris-Lyons . . 318.0 10 6.30 48.9 163) 2 
Do. -Marseilles. . . . 536.3 10 44.53 46.4 74.6 
Do. -Clermont-Ferrand . 
P.-0. Paris-Bordeaux . 362.0 10 7.00 peat 83.9 
Do. -Nantes . 
P.-O.-++ M. | Paris-Bayonne 484.7 8 9.56 48.8 78.5 
Do. -Toulouse 
State. Paris-Bordeaux . 
Do. -Rennes . 
Do. -Cherbourg . 
Do. -Havre 1414.5 8 2.39 53.3 85.8 
MEAN OVERALL SPEEDS OF THE PRINCIPAL SERVICES BETWEEN LONDON 
AND THE VARIOUS TOWNS HEREAFTER. 
GREAT BRITAIN, 
G. W. Birmingham 410.64 178 4 14 2.04 Saye! 85 9 
Bristol . 4138.3 190.4 42 2.16 52s2 88 ..5 
Cardiff . 145.38 233.8 13 2.56 49.5 79.7 
Exeter i 178.5 280.3 41 3.40 54.8 88.2 
Plymouth . 225). 363 .0 10 4.34 49.4 79.5 
L. M.S Birmingham 412.9 184.7 15 2.03 54.9 88.4 
Nottingham 423.5 198.4 18 2.26 50.6 81.5 
Sheffield 458.5 Zonet 17 iis Wi 48.4 717.4 
Manchester 188.6 303.9 12 3.38 51.8 83.4 
Liverpool 493.7 311.8 12 3 42 52.2 84.0 
Glasgow. 401.4 645.5 6 8.12 49.0 78.9 
Perth. 449.9 724.0 "4 9.59 45.4 72.6 
L.N. E. Sheffield . 4164.7 265.4 14 3.20 49.4 no. 5 
heeds: ©... .5 485.7 298.9 16 3.43" 50.0 80.5 
Newcastle . 268.3 431.8 14 eee 50.0 80 5 
Edinburgh . EMESIRYs 392.7 632.0 10 8.00 49.4 79.4 
Pertiverncn Laminin. * 440.4 708.7 10 9.52 44.6 71.8 
Aberdeen rane 523.2 842.0 6 41.42 44.7 71.9 
Southern. | Bournemouth. 107.9 173.6 12 2°43 48.7 78 3 
Exeter . ‘ stig EM 276.3 10 3.34 48.4 17.4 


d) Finally the most recent inate ae eeraee maleanedot s 


is that put down in 1929 on the Havre impc 
line, between Saint - Pierre - du - - Vouvray more 


and. Léry-Poses, at the 110th km. (684th 
mile) from Saint-Lazare, which, in ad- 


dition to the boat trains, was used last 


Summer by the only daily fast express 
which worked this run non-stop; this 
train was also noteworthy as being at the 
time the only French train from which 
coaches were slipped. 
XVI. 


Mt: Conclusions. — Although 


the fastest trains running over two, thirds — 


_of the mileage of the French railway sys- 
tems have an overall speed of less than 


60 km. (37 miles) an hour, the propor- 


tion of the total mileage run over at high 
speed is noteworthy, as table 106 shows. 

The distribution of this mileage over 
the various systems and lines is clearly 
shown on the speed cartogram (fig. 32) 
at, the beginning of Chapter XIII. 


TRAIN-KILOMETRES AT THE DIFFERENT 
AVERAGE SPEEDS. — Table 107 showing the 
train-kilometres run over at the various 
average speeds has been drawn up from 


information given in the Journée Indus- 


trielle, of Paris (*), The Railway Maga- 
zine (7) and The Railway Gazette (*), of 


_ London. It completes the preceding table, - 
as if the former shows the lines of each - 
system run over at given overall speeds, _ 


the latter deals particularly with the runs 
of the fastest trains on given lines. 


AVERAGE SPEEDS BETWEEN TWO PLACES. — 


Since 1915, when our first study on train’ 
speeds appeared in The Railway Gazette, . 
we have systematically maintained that - 


for the travelling public the average speed 
of all the trains serving two ‘places was 


more important than the overall speed of 
the best train among them. Consequently 


(1) July 3rd, 1933. 
(2) September and December, 1933. 


we are duly grateful — hav 
tables showing the average sp 
_ press trains between London on the 


~ tain number of the large provincial cen- 


shown in kilometres and miles, that we *} 


(State), Rennes and Cherbourg, but these — 


| 

centres such as Me a 
‘should also be noted, although for the i 
| 

. 


agin 4 son ithe we: hi 
rowed much information. - —— - for wi 


hand and Paris on the other, and ‘a 1 


tres. ox. 
It is this information, fegitipan and M 


give in table 108. oe 

Actually the French services should — 
be completed by information about the 
express trains from Paris to Metz, 
Clermont - Ferrand, Toulouse, Bordeaux | 


| 

trains are slower than those we mention 4 
and consequently are less interesting. We 
have named these towns, however, in or- | 
der that they be not overlooked. 
The most remarkable services are ob- 


viously those from Paris to Calais and 


Brussels (Nord Railway) and those from 
Paris to Bordeaux and Bayonne (Paris- i 
Orleans and Midi) which are definitely ft 
faster than Anglo-Scottish trains running Sie 


“equal distances, : . : 


The 44 trains serving, at a speed of 
85 km. (53 miles ) an hour, provincial 
Metz and Mulhouse, 


~ sake of completeness ‘the whole journey 
from Luxembourg to Basle should be 


taken into consideration. These two 
towns, it is true, are beyond the frontier, 
but the same objection could also apply ; 
to the Paris-Brussels line. 
Train frequency between alge and ; 


the English provincial towns is higher 
than with the corresponding French blared 


AS) eae 16th, and October 27th, 1933. 
(4) November and December, 1933. : 


583 


227 


ices, even subtracting the. surplus of 
services to such towns as Birmingham, 
Perth or Exeter, which are served by se- 
veral Companies. It may be noted that 
in spite of the amalgamation, the depar- 
ture times by the different routes have 
been left unchanged, so that the trains 
start in batches, just as when they were 
in competition, though they could have 
been better spaced over the day. In this 
way, one of the advantages of amalga- 
mation made possible without additional 
expenditure has been lost. 


On the other hand, the departure times 
of trains for the large provincial cities 
are better distributed in France than in 
England, where frequently, for equal dis- 
tances, it is necessary to leave London 
three to six hours earlier than would be 
the case in Paris, in order to get to one’s 
destination before nightfall. 


Taking into consideration the twenty 
provincial services and the fifteen French 
services (which is not altogether fair as 
the services to towns less well served have 
been ommitted) it will be seen that : 

in the case of distances of 100 to 200 
miles (161 to 322 km.) there is in France 


an average of 9.6 services instead of 13.5 
in Great Britain, but their overall speed 
is on the average 91.1 km. (56.6 miles) 
an hour instead of the 82.3 km. (51.1 
miles) an hour in England; 

and for distances of 200 to 500 miles 
(322 to 805 km.) there are 9.8 French 
services as compared with 9.5 English 
services, with overall speeds of 83.1 km. 
(51.6 miles) an hour instead of 77.1 km. 
(47.9 miles) an hour. 

It will be seen therefore that if the 
French services are fewer in number they 
are faster than the corresponding English 
services. 


There remains to deal briefly with the 
Anglo-French services from Paris (Nord) 
to London (S. Ry.) which we were not 
able to include in these tables and which 
are of equal interest to the two countries 
concerned. We mentioned _ previously 
(table 12, page 906/22) the fastest services 
by each of the routes connecting the two 
capitals, and we will add here additional 
information about the average time taken 
by all the services over the fast routes via 
Calais or Boulogne, since they were acce- 
lerated last October. 


TABLE 109. 


FRANCO-BRITISH SERVICES BETWEEN PARIS AND LONDON. 
(Nord and Southern Rys. — October 1933.) 


be SEA ROUTE Time 
o 
departure via spent. 


Time SEA ROUTE Time 


departure. via spent. 


Parts to Lonpon. 


8.20 | Dover 6 h. 50 
10.30 | Folkestone. 6h. 50 
12.20 p.m.| Dover 6 h. 40 
4,40 p.m.| Folkestone . 6h. 25 
Average time :| 6h. 44 


Lonpon to Parts. 


9.00 a. m.| Folkestone . 6h. 50 
41.00a.m,| Dover . 6h. 40 
2.00 p.m. Do. 6h. 45 
4.30 p. m.| Folkestone . 6 h. 40 
Average time:]| 6h. 44 


ns 


General average time : 


6h, 42 4/2 m, 
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In all 2 h. 10 m. has been saved in 
comparison with last year’s timetables, 
i. e, 146 1/2 minutes per journey, but what 
is much more interesting is the fact that 
there is now only a difference of 25 mi- 
nutes, i. e. 6 % between the slowest and 
the fastest journey. 

Five of the six rapides from Paris to 
Calais or Boulogne have an overall speed 
of 94.7 km. to 96 km. (58.4 to 59.7 miles) 
an hour; the sixth only runs at an overall 
speed of 88.8 km. (55.2 miles) an hour, 
while the four other rapides have between 


Paris and Etaples an overall speed of 96.9 
to 102.7 km. (60.2 to 63.9 miles) an hour, 

These fast journeys are, it is true, 
merely a return to the speeds of April 
1914, when by leaving Charing Cross at 
4.30 p.m. one arrived at Paris at 11.10, 
i. e, in 10 minutes less than the best servy- 
ice in the same direction at the present 
time (+). 


(1) The train only took 1 h. 30 m. to get 
to Dover, and the boat left 5 minutes after 
its arrival, 


(To be continued.) 
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Non-destructive testing methods as applied to bridges. 
Use of radiography, “ 


by W. ROSTECK, Dipl -Ing., Reichsbahnrat, Berlin. 
(From Glasers Annalen, 1938. vol. 113, No. 1354, pp. 89-92) (2). 


Non-destructive testing methods now in use are commented upon and their possibilities are dis- 
cussed. The Réntgen equipment of the Central Technical Office for construction and oper- 
ation, of the Reichsbahn, is described with remarks on the testing in situ of construc- 


tional parts by X-rays. 


Now that such rapid progress is being 
made in all branches of science, it beco- 
mes particularly important that the test 
instruments and methods employed 
ensure that, as regards safety, the phys- 
ical properties of all constructional ma- 
terials enable them to stand up to the 
increasingly severe requirements of pre- 
sent-day working conditions, especially 
in the case of continuous service. 

This explains why a_ considerable 
number of testing appliances based on 
widely differing principles have recently 
appeared on the market. Any device 
which reveals and shows up, without 
destroying the part examined, internal 
defects hidden from the naked eye, is 
naturally to be preferred to any method 
of testing to destruction, provided of 
course that the non-destructive test me- 
thods do _ practically reveal defects 
beyond any possibility of doubt. When 
the only information an engineer has 
on the different types of test instru- 
ments is that given by the inventor or 
maker, he is the less able to make a 
satisfactory selection the less time he 
has to check the claims made. 


(1) Sequel of a lecture given at the Réntgen 
Meeting of the German Foundry Association, 
in Berlin. 

(2) The printing blocks used for the illus- 
trations in this article were kindly lent by 
Messrs. Rich. Seifert & Co., Hamburg 13. 
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The following remarks are intended 
primarily to shown how far the usual 
test instruments are suitable for testing 
bridges in situ, and also to show why, 
in our present state of knowledge, X-ray 
examination is one of the best of the 
non-destructive methods. 


Practical X-ray examination has now 
reached a relatively high degree of per- 
fection. However, this method of test- 
ing is still criticised, not only by the 
public but also in competent circles, on 
the grounds that : the cost of the instru- 
ments and accessories is out of all pro- 
portion to the results obtained; in con- 
sequence the financial side of the ques- 
tion is far from clear; and as this method 
is somewhat dangerous, protective me- 
asures have to be taken and make it 
more difficult and costly to carry out 
the tests. The opponents of X-ray testing 
also claim that too much time and la- 
bour is required to read the photographs 
and to set out the results, quite apart 
from that involved in working the pro- 
cess, in handling the photographic film, 
focusing the plate, etc... in spite of which 
the engineer who is not carrying out 
such an investigation for theoretical 
reasons has no guarantee that the results 
will be a definite success. 


In face of such criticisms, we must 
first of all clear our minds of the idea 
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that radiography will be of real prac- 
tical use only when it can be carried 
out automatically. We agree that it 
would be a mistake, when testing a 
bridge in situ, to use the RoOntgen appa- 
ratus in places where, up to the present, 
the ordinary equipment and test me- 
thods have given satisfactory results for 
many years. Exterior examination must 
be given close attention in the future as 
in the past. For this, the test method 
must first of all be easily carried out 
and must roughly be such as will defi- 
nitely reveal any defects. Besides, the 
degree of safety resulting from such ex- 
lerior examination will always depend 
upon the sense of responsibility and the 
practical experience of the engineer car- 
rying out the tests. More highly deve- 
loped methods of testing ought to be 
introduced only when this ordinary test 
method fails to give sufficiently accurate 
information. The experienced engineer 
then has to make up his mind as to the 
scope and nature of the tests to be made, 
remembering that they will be more dif- 
ficult and more expensive to carry out. 
He alone is in a position to keep the 
cost down by carefully selecting the 
parts to be subjected to special tests, 
thereby proportioning the costs of the 


operation to the value of the informa- 
tion to be collected. 

If, for the above reasons the Réntgen 
tube is not suitable for making ordinary 
periodic tests, radiography does, how- 
ever, enable the engineer to know some- 
thing of the internal changes taking 
place in materials or of any defects in 
the structure; the method of penetration 
by X-rays is the only method known up 
to the present whereby reliable inform- 
ation on the origin or nature of defects 
can be obtained, such as ageing pheno- 
nema occurring in structural members 
continuously under load in service. 

Among the many large structures in 
daily service on the Reichsbahn, the 
metal bridges require the closest inspec- 
tion as they are continuously subjected 
to rolling loads. Owing to their large 
dimensions, bridges do not usually leave 
the maker’s yard ready to put into place, 
so that the final inspection cannot take 
place at the works. This means that, 
after the usual inspection and guarantee 
tests at the maker’s yard, further tests 
have to be made after erection to make 
sure that all working conditions are 
satisfactorily met; in other words, a 
special test on the site, in addition to 
the ordinary routine test, is more than 


Fig. 1. — Test coach of the Central Office for Construction and Operation, of the 
Reichsbahn (German State Railways). 


Left : Dark room. 


Centre ; High-tension compartment with the large Seifert isovolt equipment. 


500 kV/20 mA. 


Maximum power : 


Right ; Engine and working compartment, with motor generator and oscillator. 
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ever needed if only because of the cons- 
tant increase in speeds and axle loads. 

Quite impartially, it may be said that 
the other known non-destructive me- 
thods cannot be used at present for such 
tests. It has often been suggested that 
such processes could be combined with 
radiography, as for example by using 
them for the mechanical tests which 
should precede the more accurate tests 
by X-rays in situ. We must point out, 
however, that the apparatus in question 
has not yet got beyond the laboratory 
stage, and has still to prove its suitab- 
ility for practical work. 

The experienced test engineer, how- 
ever, looks in quite another way at the 
apparatus and methods of carrying out 
non-destructive tests known at present. 

The use, in place of radiography, of 
the fluorescent screen upon which a 
transparent image can be thrown by 
means of X-rays and kept visible a fairly 
long time, has the drawback that the 
impressions so obtained are purely per- 
sonal, This method does not meet the 
requirements of bridge testing as it does 
not reveal defects clearly enough, be- 
cause the human eye is relatively insen- 
sible to such minute differences of light. 
It may be said that this method of exa- 
mination is not, at present, sufficiently 
developed to meet the needs of the 
builder. Up to a certain point, the con- 
ditions laid down concerning the pro- 
duction of the transparent image on the 
screen are possibly excessive for con- 
structional work. Nevertheless, if a 
part has been proved to be defective, 
by this method, either a straight or a 
stereoscopic radiograph has still to be 
made, first to confirm definitely the 
defects revealed by the fluorescent 
screen, and secondly, in important cases, 
to show the size of the defect and the 
whole area of the defective zone. 

It has been suggested that the screen 
method be used when the thickness of 
the metal exceeds 30 mm. (1 3/16 inches) 
by using much higher tube voltages, that 
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is to say rays with much greater pene- 
tration power, and not expecting to get 
the defects particularly well shown up. 
Up to the present time the said thick- 
ness of 30 mm, has represented the 
maximum limit with which accurate 
observation can be made. To obtain 
these luminous contrasts, which up to 
now the bare eye could not distinguish, 
involves the use of much greater lumi- 
nous masses, or else the effect of the 
existing sources of light must be in- 
creased. 

It may be questioned, however, whe- 
ther with more powerful tubes, under 
this sort of test, simple means are able 
to reveal the defects in a definite man- 
ner, and without any danger to the oper- 
ator. To answer this question would 
mean a complicated investigation, all the 
details of which cannot be visualised 
beforehand, but the whole operation 
would be more difficult and, conse- 
quently, still less suitable for practical 
use. 

Another method of this kind, used to 
reveal defects in materials not visible 
outwardly, is based on magnetism. 
Obviously this method of testing known 
as the « iron filings method » can only 
be applied to constructional materials 
that can be magnetised. The process is 
not only ill-adapted to practical needs 
but is difficult and complicated in use. 
Apart from the electro-magnet, which 
has to be of great power and is therefore 
heavy, for magnetising the part (con- 
structional detail), it is far from easy to 
apply the filings to parts difficult of 
access, to projections or to details at 
steep angles. These difficulties, found 
in all structures, are still much aggrav- 
ated by bad atmospheric conditions 
(rain or wind), especially when we 
remember that the iron filings are used 
as a coat to fix, artificially and defini- 
tely on the surface, the change that the 
magnetic dispersion lines undergo under 
the action of the flux. The clearness of 
the indications given by this process 


cannot be denied; ‘but we Lures be eure 


that we have achieved the real object 


of the test, which is to reveal visibly — 


on the eivrace existing internal defects 


in the structure, nor ‘that the arrange- 


ment of the lines of dispersion has not 
been upset by outside influences, which 
means that its value as an indication is 
lessened or is unreliable when coming 
to any conclusion. 

_ It has recently been suggested ‘that 
the picture obtained with the iron fil- 
ings should be replaced by a sound 
effect. This process has not so far got 
beyond the experimental stage, and we 
may well doubt if it can be applied in 
practice until someone has succeeded 
definitely in reproducing the audible in- 
dication with the necessary clearness, 


recording them graphically by, for — 


example, a sound recorder, Certain pre- 


liminary work has been done in the 


laboratory, but a practical demonstra- 
tion to show that this process will really 
be effective is yet to come. Furthermore, 
the image, audible or graphical, so ob- 
tained does not give any relative value, 
because with the first a comparative 
note of the same period is wanting, and 
in the second case there is no datum 
line. These imperfections will possibly 
be overcome to a certain degree in the 
future, but there remains to be solved 
practically the question of the depth of 
penetration of the magnetic effect that 
can effectively be used, a question of 
much importance, for example, in great 
thicknesses of material, and when exam- 
ining the complicated parts- with which 
we have to deal in the case of bridges. 
Here again the same difficulty occurs : 
the indication of a defective area does 
not throw any light on the true position 
of the defect inside the constructional 


detail. In view of this state of affairs, 


it is easy to undestand: that the test 
methods just reviewed are not a perfect 
substitute for X-ray examination. 

We will now study ‘the X-ray testing 
method more closely by describing in 


done to consolidate structures, 


We will “begin with a oan ral re 


of the most important cases to 
when testing bridges, 

To begin with, contrary to the accep 
ed opinion, X-ray examinati 
does not include tests on en, mic 
nesses of material. Already under o1 
inary conditions, or when checking wor : 


nesses exceeding 100. mm. (3 15/16 ay 
ches) | frequently have to be penetrated. 


ie 


Coie 


In many cases too, access to the points | ; 


_to be examined is difficult and this pre-— 


vents the Rontgen tube being placed on 
the job, so that the tube has to be run © 


at some greater distance from the part 


than usual. The result is that the effi-— 


ciency of the X-ray is necessarily redu- 
ced, and the period of exposure lengthe- 
ned proportionally. In addition, pene- 


tration of great thicknesses of material 


sometimes implies exposure times of 


such lengh that they cannot be allowed 


if the train service is not to be affected — 


owing to the short time intervals be- 
tween trains. In addition, in many cases 
such as when examining welds or rein- 
forcements in concrete, the radiograph 
must cover as large a surface as possible 
to save time, as interesting conclusions 
can only be obtained from large sections 
of the structure. The application of this 
process to these large surfaces — at the 
present time films.of 3 x (30 x 40 cm.) 
[3 x (11 3/4 in. x 15 3/4 in.)] arranged 


diagonally, or film bands exceeding ~ 


100 cm. (3 ft, 3 3/8 in.) in length, are 
used — means an appreciable increase 
in the distance of the film from the 
Roéntgen tube. However, as this distance 
increases, penetration of the X-rays falls 
off as the square of the distance. The 
resulting diminution in the efficacy of 
the rays ought logically to be made good 
by the working voltage of the tube as the 
capacity of the penetration depends di- 
rectly upon this. Frequently the pene- 


tration has also to extend to parts placed © 


in front of or behind the 
piece to be examined, and in 
such cases it must be remem- 
bered that taking radiographs 
of these parts often needs a 
greater tube power than is 
required by the piece itself. 
In many cases when construc- 
tional reasons prevent the 
Rontgen tube from being pla- 
ced at the usual distance from 
the part to be examined, the 
« sighted » photographs have 
to be made from a consider- 
able distance. Cases of this 
kind arise in metal bridges of 
complicated construction, for 
example at the hinge joints. 
In reinforced concrete struc- 
tures, it is sometimes neces- 
sary to penetrate layers of 
ballast, or protective cover- 
ings, before the rays get to the 
part to be examined. In all 
these cases an important fac- 
tor is the character of the in- 
vestigation in sifu, as the 
operator is often brought up 
against unexpected difficul- 
ties and has to make sudden 
changes in procedure. 
Elaborate tests show that by 
increasing the working volt- 
age at the Rontgen tube, great 
thicknesses of material can 
be penetrated and at the same 
time the period of exposure 
reduced. This method of X- 
ray working promises to be 
more adaptable to practical 
requirements, as when testing 
bridges the defects need not 
be so clearly shown up as is 
required in laboratory tests. 
However for the results of 
the tests to be good, we must 


have at our disposal equipment which is 
reliable, is always ready for use, and will 
stand up to the severe conditions of the 
permanent way. To meet such stringent 
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Fig. 2. — High-tension compartment of the test coach, 
looking towards the engine room. 


In the foreground : a Réntgen tube, condensers, and cable 
connections. ; 

In the middle: the radiometer with 500 mm, (19 11/16 inches) 
diameter ball and hydraulic resistance with spiral tube. 

The switchgear for short circuiting the high-tension gear is 
carried under the roof. 

In the background, in the right-hand corner of the passage 
a hook-up for the Réntgen tubes can be seen. The door lead- 
ing to the engine room is open; the portable distribution board 
will be noticed. 

In the left-hand angle, there is a high-tension transformer 
before which is arranged, in a box, the motor control gear with 
the resistances for heating the valves. To the left, in the 
window bay, a high-tension lead out can be seen; the high- 
tension line is taken off it outside the coach (see fig. 3). 


conditions, very carefully designed equip- 
ment, such as that designed by the Ger- 
man State Railways Central Office, in 
collaboration with Messrs. Rich. Seifert 


factured, and has been used by the 


‘ 
, milar work. 

: The question was to combine an X-ray 
E. equipment based on well-tried principles 
a : and suitable, as far as possible, for gen- 
7 eral use, and at the same time simplify 


-adapt it to practical needs. These de- 
* mands have been met by a new design | 
, which, although based on the existing 
; _ R6ntgen isovolt equipment, can be look- 


'ed.on as an invention of the first order. 

' . The essential features of -the new 

' Réntgen equipment as regards ge kee 
tion and operation are as follows : 

The big generator has been so desig- 
ned that it can be taken down easily 
and the parts easily carried, and can 
be subjected to rough treatment with- 


out danger; these parts can be passed 
through a carriage window or door if | 
required: The advantage of this is that. 


defective parts can be replaced 
quickly, or an X-ray appar- 
atus, either completely or 
vartially equipped, can be set 
up in the shops or in the la- 
boratory. The parts therefore 
must be assembled by pins 
and clips so as to avoid the 
asual long and tedious pro- 
cess of taking them apart. 
Owing to this original design 
the equipment can be rear- 
ranged at will and the parts 
examined with ease. It also 
helps the running of the 
equipment as a whole and in 
its parts in the different 
couplings accepted in X-ray 


_& Co., of Hamburg, has had to be. manu- | tO: 


Reichsbahn’ in its bridge tests. and si- 


wand. improve! thesX-raymeiiad 80) AS den liltihidowareudeiienaae 


_means an appreciable saving of time, a 


without: audit an danaahre ae a seco 
angle. Moreover, two X-ray views 0 
large surfaces and of great lengths cal 


better use of the available equipment, | 

and therefore more bere bers of a 

the outfit. : 
‘The energy required to -work this. 


large isovolt set is_ supplied by a motor | 


generator in the engine room and there- 
fore separated from the high-tension 
equipment itself (see fig. ib). 

If alternating current is available, the 
plant can be connected up to it. The 
current can also be taken from a direct- _ 
current supply but in this case it must 
be converted to alternating current by 
a convertor, The high-tension gener- 


testing of materials (see Fig. 3. 
below). 

A particularly important 
feature of this equipment 
should be noted, namely the 
simultaneous use of two 


Rontgen tubes when making 
exposures makes it possible 


— X-ray examination of the key of a Bibs 
concrete bridge. , 


’ 


The high-tension cables ‘seen in the foreground nies been 
lifted up and connected to the Réntgen tubes on the top of 
the bridge. Two radiograph frames, each measuring 3040 em. 
(11 13/16 in. x 15 3/4 in.) are applied against the arch and 
held up against the structure by timbers built up from the 
boiler of the locomotive. The staff makes sure that the field 
of operation is cleared of people. 


{ 
; 


meter (see fig. 2) are Oe eaned in ic 


high-tension compartment. The two 


“ahoors giving access to this section are 

cked by electrical safety devices while 
ihe high tension equipment is running. 
If a door is forced open the supply cur- 
rent is cut off and the high-tension 
equipment shuts down. The look-out 
and operating compartment is located 
outside the high-tension compartment. 


i. e., behind the partition in the engine 


room, through the windows of which 
the high-tension gear can be watched, 


or even some distance from the high- 


tension generator. When working in 
this way, the necessary cables between 
the control gear and the distribution 
board are removed with their connec- 
‘tions. The high - tension 
generator consists of two 
isovolt appliances of iden- 
tical dimensions which 
work together as a large 
isovolt unit with a com- 
pound Roéntgen coupling. 
The whole group, there- 
fore, consists of two high- 
tension transformers in 
iron casings filled with 
oil, four valves with their 
heating transformers, four 
condensers and one heat- 
‘ing transformer feeding 
the heating cathode of the 
Roéntgen tube. The whole 
equipment is_ controlled 
-by means of a motor con- 
troller in the high-tension 
compartment (fig. 2). As 
mentioned above, this con- 
trol works off a moveable 
distribution box in the op- 
erating compartment out- 
side the high-tension com- 


readings being taken, without danger, 


up to the highest voltages, while the 
equipment is running. The equipment 


also includes the necessary ammeters 
and voltmeters. Optical indicators show 


when the high-tension side is ready for 
work, and the Rontgen tube is working. 
A special device is inserted in the wir- 
ing and automatically stops the whole 
equipment at the end of a predetermin- 
ed time. In addition, a distant control 
has been provided and this can be work- 
ed by a third party, such as the official 
directing the work some way off, who 
can instantly stop the whole high-ten- 
sion side, including the Roéntgen tubes. 

In spite of the very restricted space 
available in the high-tension compart- 
ment for the ‘high-tension generator, it 


Fig. 4. — Oblique X-ray examination of the abutment 
of a reinforced concrete overbridge. 


The views have usually to be taken at night, as during the 
daytime intervals between trains are too short to allow of 


partment. The ball radio- X-ray work being carried out. 


meter controlling the volt- 
age at the Rontgen tube is 


In the foreground the high-tension conductors are seen 
earried on insulated supports. 

In the background at the spring of the arch the Réntgen 
tube (small luminous circle to the left on the structure) is 


regulated from the same seen. The frames are held up against the front wall of the 


point by hand-operated — 


structure by means of wooden sleepers. The test ground is 
railed off over a radius of 50 m. (164 feet) by an earthed cable, 


control, which allows of and watchen take care that the area is kept clear of people. 


has been posite to provide a gangway 


alongside the equipment, so that the 
staff can pass through it when the 
equipment is stopped. As a result, the 
X-ray test van can be attached to ex- 
press passenger trains without any 
trouble. 

In principle, this large isovolt instal- 
lation works in the same way as the 


Fig. bo Vertical X-ray Samination of the arch at the 


middle of a bridge (see fig. 4). 


Rake of coaches ready for taking the radio 9 tae 
the rays directed 


upwards through the arch. To the right : the control point 


is placed on the roof of the middle coach an 


: 


3. Gitouit” for ‘cousin 
current, up to 300 kV. with 4 va a 
(Greinacher circuit); 1 Aaa aa 


A, Circuit for — constant continuous — 
ae 
‘% 


current, up to 200 kV. with 2 valves 
(Greinacher circuit); : 


Se Circuit for pulsato: 
current, up to 200 kV. with | 
1 valve Lys eine) aie % 


rent with half baer sup. 

pressed, up to 100 kV., used © 

with one valve or with none. 
If, for example, the Zim-— 
merman circuit be used with — 
4 valves, the high-power 
-Roéntgen tubes can be worked — 
up to their maximum loading 
capacity. It is also possible, 
as we have seen, to operate 
at the same time a second 


€ 


power as the first. This re- 
serve of energy has never be- 
fore been available anywhere 
for technical X-ray testing 
carried out on the job. At the 
same time provision has been 


The tube 


from which the whole equipment is distant-operated. The man f , tur de — 
in charge’ transmits his orders to the engineroom by mega- made for future develop 
-_ments, as the use in shop 


phone. 


isovale _plant previously used by the 
Reichsbahn. Besides the advantages 
described above, the new type enables 
to push the use of X-rays according to 
the kind of coupling and voltages used, 
up to 500 kV. and 20 milliamps., the 
natural result of the association of two 
isovolts of the same sort in compound. 

The following circuits can also be 
arranged on the new equipment by sim- 
ple switches : : 


1, Circuit for pulsatory current to the 
Réntgen tube up to 500 kV. with 4 val- 
ves (Zimmermann circuit) ; 


tests of Réntgen tubes capable 
of carrying much greater loads (above 
450 kV.) will only be a matter of im- 
proved financial conditions, Naturally 


Rontgen tube of the same — 


tubes which work at less than the max- - 


imum load can be used. For example, 
if in special cases the equipment is not 
fully used, the Zimmermann circuit can 
be used with 2 valves when 2 Réntgen 
tubes are quite sufficient. The two Zim- 
_mermann circuits (with 2 or 4 valves) 
supply the Réntgen tube with pulsatory 
current which, as we all know, allows 
of the Réntgen tube being loaded with 
stronger currents without diminishing 
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the resistance in spite of a longer 
irradiating period; against this, longer 
radiating time is required than with 
constant continuous current with the 
Greinacher circuit (the proportion is 
about 2 to 3) but the difference can be 
put up with if at the same 
lime high voltages are used. 
From the financial point of 
view, we have on the one 
hand a lower consumption 
by the valves and tubes, and 
on the other, rather longer 
radiation times. When the 
time must be reduced as 
much as possible, a suitable 
rearrangement of the details 
of the equipment is all that 
is needed to substitute for 
the Zimmerman circuit the 

Greinacher arrangement 
which maintains the current 
at the R6ntgen tube constant. 
With this circuit when the 
equipment works with 4 val- 
ves, the maximum voltages at 
the Roéntgen tube can be as 
high as 300 kV.; they are 
200 kV. when working with 
2 valves. With this circuit 
two Rontgen tubes can be 
worked simultaneously. For 
the lower tube loads, as when 
taking radiographs of single 
thicknesses of plate, the Vil- 
lard circuit is used as it only 
requires 1 valve and supplies 
to the Rontgen tube 200 kV. 
of pulsatory current but the 
efficiency is only half that 
of the corresponding Zim- 
merman circuit. 

Thanks to the use of this 
circuit, the consumption of 
the valves and tubes is 
still further reduced, but at the expense 
of the radiation time. This method of 
coupling is therefore used with thin 
thicknesses of material, when time is 
available for a longer penetration, In 


9 


laboratory work and especially in very 
accurate investigations into the struc- 
ture of metals, which will be included 
in the future research programmes, 
provision has been made for the cir- 
cuit usual in such work using alter- 


Fig. 6. — The rake of test coaches on the Hohenzollern 
bridge at Cologne. 


The high-tension conductors rolled up on drums in cases 
carried under the coaches are brought up onto the bridge. 


nating current with half period sup- 
pressed, the voltages of which may reach 
100 kV. Two R6ntgen tubes can also 
be worked at the same time with these 
two circuits. 


The equipment can also be split up 
and one of the isovolt units removed. 
A laboratory service can then be set 
up using the two above-mentioned Vil- 
lard circuits, with suppressed half 
period, and the Zimmermann and Grein- 
acher circuits, each with two 
valves. The surplus parts, 
when the equipment is di- 
vided up in this way, can be 
re-assembled into an isovolt 
unit and be used separately 
with its own control for the 
second unit. 

To sum up, this large iso- 
volt installation has provided 
the radiographical service of 
the Reichsbahn’s Central Of- 
fice for Construction and Op- 
eration -with a non-destruc- 
tive test instrument which 
can be used in all kinds of 
investigations in a way previ- 
ously impossible. 

Steps have also been taken 
to minimise the effects of un- 
expected disturbances. 

As serious damage to im- 
portant parts of the X-ray 
outfit might: result in the 
whole equipment being stop- 
ped, the large isovolt equip- 
ment has been designed .and 
made in such a way that: if 
any defect occurs in any iso- 
volt unit, the defective part 
can be at once replaced by 
sound fittings from the other 
unit and a temporary serv- 
ice maintained until spare 
parts come to hand. 

The large isovolt installation is con- 
nected up to a high-tension line which 
takes the current from the high-tension 
generator to the foot of the structure to 
be examined. The connection to the 
Rontgen tube, or possibly the two 
Rontgen tubes, is made at the site. 
While working, the tubes are carried on 


a simple collapsible stand. The films 
are held in frames or envelopes of 
opaque paper against the face of the 
object farthest from the tube. After 
checking over the equipment, the staff 
withdraws to a safe position : the power 
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Fig. 7. — The rake has left the test area to clear the track 


for service. 


At the right top, part of the platform used in the tests 
can be seen. 


is then switched on to the Réntgen tube 
and the radiograph properly speaking 
taken (see fig. 5). The high-tension line 
mentioned -above makes it possible to 
take radiographs at such great distances 
from the control point [the average dis- 
tance is 50 mm. (164 feet) at the present 
time and can be doubled] that the rays 


bahn’s Central Office have shown that 


ig. 3). "Tests nea oni by the Reicks. 


1 this method of working with X-rays can 


@ 
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‘a more definite guarantee, 


_be described as harmless to the oper- 


ators, provided they comply with the 


a special regulations issued by that Office. 


The same applies to protection against 
high-tension currents. First of all, the 
high-tension zone is closed in while the 
current is on, so that any unauthorised 
or unnecessary entry into this area while 
the equipment is under high-tension is 
made impossible (fig. 2). In 
addition all metal parts near 
the high-tension equipment, 
which might become loaded, 
are earthed, which gives 


against flashing over which 
might occur, for example, 
when the air is very heavily 
saturated with humidity or 
smoke as under large over- 
bridges which can be likened 
to tunnels, or when there is 
much dust, ete. Finally the 
whole of the metal coach has 
been properly earthed. To 
meet all unexpected even- 
tualities, each time a radio- 
graph is taken, the whole 
field of operation is amply 


_ As regards the plant needed for gener- 
ating the X-rays, it may be said that the 
construction of high-tension generates 
is now entirely pactaeiord 

Opinions are more divided as to the 
type of tube to use. In trying to provide 
tubes which are screened from contact 
and from the radiation, unfortunately 
too little notice has been taken of prac- 
tical requirements. The new tubes guar- 
anteed against radiation are too bulky 
and too heavy, and too awkward to 
handle for testing bridges in situ. They 


Fig. 8. — View from below of the middle platform. 
The high-tension conductors are ready for connecting up 


enclosed to prevent access to t the Rontgen equipment. 


it (fig. 4). 

As regards interpreting the results of 
the tests, the opponents of the method 
criticise chiefly the difficulty in reading 
the film of radiographs. To this may 
be replied that any accurate test method 
always presumes that the men who have 
to record and interpret the results have 
special technical training and some 
familiarity with the object of the inves- 
tigation. X-ray testing cannot be ex- 
pected to be an exception to this rule. 
If the staff is properly selected and care- 
fully trained, experience has shown 
that the real condition of the parts is 
revealed by X-ray examination with 
certainty. : 


are also much too delicate and require 
extreme care; they are very costly as 
compared with unscreened tubes, and 
so far we have no idea of their life in 
the open. Now, in the case of practical 
applications, any complication is to be 
avoided, and among such the cooling 
pump which is used to remove heat 
generated in the tube must be given 
first place. As X-rays can now be used 
outside the laboratory and over great 
distances without mishap, the necessity 
for providing special protection against 
contact with, and radiation of, the Rént- 
gen tube no longer exists in practice, 
and the condition of absolute working 


regularity has been put in the ‘front 


This is the chief reason for the relatively 


simple ‘use of the unprotected and un- 


cooled tube. However, measurements test 
are still regularly taken to ensure that 
the staff working outside the isolated — 


zone is really and fully protected from 
radiation. As working voltages exceed- 
ing 200 kV. are still not considered in 
the important technical investigations as 
suitable for producing satisfactory pho- 
tographs, little progress has been made 
in the way of bringing forth satisfactory 


tubes of corresponding power. 


If, therefore, protection against radia- 
tion is not required in connection with 
this type of tube (Osram A.E.G.), there 
remains that the unscreened tubes are 
better in practical use; they have the 
advantage of being much cheaper and 


lighter in weight, much simpler to keep — 


in working order, easier to handle, and 
special cooling pumps are unnecessary 
(figs. 4 and 5). 

In brief, we can say that for the 
examination of structures in situ, the 
Reichsbahn’s X-ray equipment perfectly 
meets the requirements as to capacity 
and reliability for constructional work. 

In this connection we must say some- 
thing about the radiographical examin- 
ation of constructional materials, by 
gamma rays from radium, radiothorium, 
mesothorium, and by emanation, of 
which there has been frequent mention 
in recent years, As the opinions express- 
ed on the results so far obtained in labo- 
ratory and shop tests are still so very 
divided, an investigation from the point 
of view of the civil engineer would be 
premature. In spite of the relatively 
simple working of this process, it is in- 
ferior to the Réntgen method, mainly 
because the defects are less sharply de- 
fined. In addition, radiography with 
gamma rays requires an inordinately 
long time, not consistent with examin- 
ations carried out in situ, especially on 


work. | 


terials can Bed 


a review of the @ more 


the peeeat cen, have been 
outside laboratories and shops. 
not wish in any way to deny t 
and importance, as regards 
work, of the non-destructive test 
ods we have here compared with 
Roéntgen process. The. extent to wach 
they have already given useful results 
has been demonstrated elsewhere from. 
another aspect, so that we need not deal 
with them any further here. The ques- 


tion whether these processes will sup- 


plement or replace sooner or later the 
Réntgen method must, if we are to avoid 
coming to a premature conclusion, wait | ; 
an answer until data based on a wide se- 
ries of practical tests has been collected. 

eins selecting the apparatus to be used | 
in each case, a very definite distinction 
must be made, between tests which can _ 
be carried out in a more or less current 
way on parts which, though of little im- 
portance as regards the condition of the — 
structure, form the major part of ‘the | 
examination, and on those parts of vital — ‘ 
importance in the structure. When 
making ordinary tests, simple and rea- 
dily handled equipment is used since in 
this case the operators are able to form 
their conclusions from their practi al ee 
experience; when testing essential parts, 
the distinct revelation of the internal de- 
fects becomes of great importance as the 27 
information to be learnt from the ex- 
terior condition alone is insufficient. 
The road to be covered to attain this 
end is far. from easy and takes time; f 
however, this time is required to collect = 
the practical data which no theory can : 
replace. 
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tt ie been recognised that the 


eee depend on am boiler diestan’ 
on the fuel used, and on the rate at 
which the boiler is worked. In general, 
with : a given boiler and fuel, the rate of 
< air sup ly will determine the rate of 


‘combustion and the boiler efficiency, 
and malls therefore, determine the rate 
bea +; 


tic 
air seats: will ‘correspond is a definite 
rate of steam production. The steam in 
: passing out of the exhaust nozzle and 
is through the stack must entrain and eject 
the necessary amount of air. Entrain- 
_ ment is dependent on the velocity with 
which the steam leaves the nozzle and 
on the design of nozzle eae stack. * 
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ie power of the RS 
motive, it is desirable to design the ex- 
haust nozzle and stack so that the least 
possible back pressure is required to 
move the air. 

_ The rate at which steam is exhausted, 
back pressure, and rate at which air is 
supplied, are the three fundamental fac- 
tors to be considered in any examination 
of smoke-box conditions. Unfortunately, 


many locomotive tests are made without 


a determination of the air supply. Direct 
measurement is practically impossible, 
but the rate at which air is supplied can 
be found easily from analyses of the 
smoke-box gases. Lacking exact infor- 
mation as to the amount of air moved, 
many experimenters have used the 
draught in the smoke-box as a criterion 
of the effectiveness of the exhaust. This 
is not wholly satisfactory because the 
draught is dependent not only on the 
rate of air supply, but also on the resist- 
ance of the boiler passages through 
which the air is moved. Boilers of dif- 
ferent design cannot be compared on the 
basis of draught measurement, and in 
any one boiler the resistance varies with 
the condition of the fire. With this gene- 
ral information as a basis, design of the 
locomotive front-end is purely empiric. 
No organised body of theoretical know- 
ledge is available on which to base exact 
calculations. 

An interesting contribution to our 
knowledge of locomotive smoke-box con- 
ditions has been made by a Bulletin from 
the Engineering Experiment Station of the 
University of Illinois (2), The Bulletin 
opens with an excellent review of previ- 
ous work, starting with Zeuner’s work in 
the early ’sixties and carrying through 
to recent Continental studies. It is to 
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who have mixed the most mathematics 
with their _analyses have been the least 
successful in making a practical contri- 


bution to general inowledee of smoke- 


box conditions. 

The summary serves as an introduc- 
tion to a presentation of information ob- 
tained from an extensive series of expe- 
riments with a quarter-scale model of 
a locomotive front end. This was a scale 
reproduction of a typical American loco- 


motive smoke-box complete with netting 


and all fittings. A metered air supply 
was admitted through boiler flues and 
superheater pipes arranged as in the pro- 
totype locomotive. Steam for the ex- 
haust was furnished by the University 
power plant through a meter. Rate of 
steam and air flow and the exhaust steam 
pressure could be measured with any 
desired combination of nozzle and stack 
and the form of the jet could be observy- 
ed. Careful study of results obtained 
with the model and comparison with 
actual tests on locomotives leads to the 
conclusion that when due regard is paid 
to conditions of similarity, conclusions 
reached on the model can be transferred 
in their entirety to a similar locomo- 
tive. 

Professor Young presents in the Bulle- 
tin conclusions based on nearly four 
thousand tests representing a thousand 
different conditions and nearly three 
hundred different combinations of nozzle 
and stack sizes and designs. All arcgpted 
tests could be duplicated. 

One of the first questions studied was 
the relation between pulsating and con- 
tinuous flow of the exhaust steam. The 
tests showed conclusively that for a 
given rate of steam flow the ejector effect 
was the same whether the steam escaped 


(2) A study of the Locomotwe Front Hnd, 


Including Tests of a Front: End Model, by 
Prof, Everett G. Young, Research Professor of 
Railway Engineering, Bulletin No, 256, En- 


gineering Experiment Station, University of 


Illinois, Urbana, U.S.A. 


be gathered from this review that those it 


Reese 
others have contended tha 


ane sanevel that [ 


the steam to the nozzle 
succeeeding puffs, as at high 
from a multi-cylinder engine, i 
efficacious than delivery in slow heavy — 
puffs. Dr. Goss, Mr. Lawford Fry, and F 
the observers of the Altoona locomotive _ 
test plant have taken the opposite view, 
maintaining that with a given front-end © 
arrangement the weight of gas moved | 
would depend only on the weight of 
steam exhausted, and that it was imma- 
terial whether the exhaust came from 
cylinders with long cut-off at slow 
speed or with short cut-off at high speed. 
Confirmation of this view can be found 
in a study of the relation between weight : 
of steam exhausted and weight of gases 
moved. If this relation is plotted for 
locomotives tested on the plants at Altoo- 
na or the University of Illinois, a smooth 
curve will be found for each engine, and 
it will be impossible to distinguish be- 
tween long and short cut-off tests. Pro- 
fessor Young quotes from a series of 
articles on « Modern Locomotive Design 
and Construction », in the Railway Engi- 
neer, 1917-1918, the definite statement, 
« Experiments have proved that there is 
little difference in the weight of gases 
carried away by a given weight of steam, 
whether the blast be continuous or inter- 
mittent. » His model experiments con- 
firm this completely and should go far 
towards ending the controversy on this 
point. 

Study of the jet form showed clearly 
that the ejector action of the exhaust 
steam was due in part to surface friction 
between the smoke-box gases and the 
steam jet, and in part to the gases enter- — 
ing the jet and mixing with it. This has 
been recognised in practice and various 
forms of nozzles have been designed to 
increase the jet surface and thus move 
more gas per pound of steam at the same 
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any ee ole was 
Ts aper stacks were shown 
ly better than cylindrical. 
: in height of stack improved 
ye ‘ormance, In practice, of course, 
eight of the top of the stack is usually 

yy cleara conditions, and the 
base of the nozzle by. the 
design. The problem then is 
up the space between these 
best advantage. There must 
opening between the base 
and the nozzle to provide 
e influx for the gases. In the tests 
¢ s with a plain circular nozzle 
I ed a rg the distance of the 


eae the dinmetes of the nozzle. “To 
_ provide for smooth entrance of the gases 
‘the stack, a Pe As ate flare in- 


50 % ape No gain was foaad 
by using a long easy flare. Any angular 


ie anee in stack diameter should be 


a : Min ERT ihe model experiments do 
- not make any new and startling revela- 
- tion regarding smoke-box conditions. 
_ They confirm ‘mich of the work of ear- 
lier students of the subject and indicate, 
has been done before, that in changing 
and nozzle designs the approach 
d recession from the best combi- 
is gradual. There is no sharply- 
ned best combination. As the opti- 
mum condition is approached, there is 
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. After: presenting and summarising the 
1ental data, Professor Young sug- 
gests the desirability of developing a va- 
riable exhaust nozzle to make it unneces- 
sary for a locomotive to work at powers 
ranging from 300 H. P. to 3500 H. P., 


with the same draught appliances. Va- 


riable exhaust nozzles have been used 
on the Continent, but have found little 
favour in England or America. Profes- 
sor Young attributes this to mechanical 
difficulties, but it is hard to believe that 
these would not have been overcome if 
there were any important advantage to 
be gained. The model experiments and 
actual locomotive tests indicate that very 
little gain can be expected. The Altoona 
tests of the Pennsylvania Railroad 
L 1-s locomotive show that at full power, 
49000 Ib. of steam exhausted moved 
86 000 Ib. of gases, with a back pressure 
of about 15 lb. per square inch. The 
figures are approximate and correspond 
to 1.75 lb. of gas per lb. of steam. At half 
the abcve rate of working, 24500 Ib. of 
steam at 3.5 lb. per square inch back 
pressure moved 45500 lb. of gases, or 
1.85 lb. of gas per lb. of steam. 

In a properly-designed locomotive, 
the exhaust will be designed to secure 
the best possible results at) maximum 
power. Any gain from the variable 
exhaust must, therefore, be made at the 
lower powers. The model experiments 
show that the maximum improvement of 
a special over a standard nozzle is about 
12 %. A reduction of 12 % in the back 
pressure of 3.5 is only 0.4 lb. per square 
inch. At half power, the mean effective 
pressure of the L-1-s ranges from about 
50 Ib. per square inch at 30 % cut-off to 
about 150 lb. per square inch at 60 % 
cut-off. Consequently, the gain in power 
to be expected from the variable exhaust 
is less than 1 % under the most favour- 
able conditions. This is not sufficient 
to justify the complications involved. 
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We have more than once commented 
upon the growing necessity for a Diesel 
engine suitable for railway traction 
which would develop an output of 1500 
B.H.P. or more, and suggested that this 
could be met only by the adoption of 
the two-stroke principle. It is therefore 
gratifying to be able to record the con- 
struction of an engine producing 1 600 
B.H.P. at the normal rating. As might 
be expected, this design was developed 
in the U. S. A., where the locomotive 


powers required for anything but shunt- 


ing work are far beyond the capacity 
of the existing railway-type oil engines. 
- The first engine to this design has 
been undergoing bench tests at the works 
of the designers and builders, the Busch- 
Sulzer Bros. Diesel Engine Company, of 
St. Louis. It is of the V type, with eight 
two-stroke single-acting cylinders, 13.5 
inches diameter by 16 inches stroke, 
and gives an output of 1600 B.H.P. at 
550 r.p.m., the corresponding piston 
speed and brake m.e.p. being respec- 
tively 1465 feet per min. and 63 lb. per 
sq. inch. The weight of the engine is 


slightly under 25 lb. per B.H.P., and the 


design provides for the addition of fur- 
ther pairs of cylinders up to a total of 
16 cylinders developing 3500 B.H.P. at 
600 r.p.m. By courtesy of the Busch 
Sulzer Bros. Diesel Engine Company, we 
are able to present sectional drawings 
of the engine. 


Cylinders and crankcase. 


The engine main frame and cylinder 


block are integral, and are cast of iron 
or aluminium alloy, depending upon the 


and vapour-tight structure. & 
and liners are so arranged ee each > 


oly 


weight limitations. The ae os te 


but light oil-tight inspection doors on 


each side. An unin trough is attach O 
and below the frame, and the working 
parts are thus fully enclosed in an 


cylinder has a sludge chamber near its 


.? a 


>. 


lower end. This chamber is fitted with 


upper and lower oil wiper rings through 
which the piston works and which 
prevent dirty oil, sludge and sparks, 


from the combustion end of the cyl- — 
inder, from passing into the interior 


of the engine frame or crankcase, 


and oil from the crankcase from being 
carried into the upper part of the cyl- 


inder. Each sludge chamber has an 
opening on the outer sides of the engine 
protected by a glass cover through 
which the piston may be observed while 
the engine is running, and its proper 
lubrication thus assured — avoiding ex- 
cessive as well as insufficient lubrica- 
tion. The sludge chambers are electric- 
ally lighted. 


ie 


That portion of the block Bed 


between the two rows of cylinders serves 


as a distributing receiver for the sca- 
venging air, and in it are located the 
automatic scavenging valves, attached to 


the faces of the block. The top of this 
space is closed in by the housing of the ~ 


scavenging blower, which extends almost 


the full length of the engine. It is dri- 
ven through gears and a flexible coup- 
ling from_the engine crankshaft. For — 


those engines exceeding 1600 B.H.P., 


i. e. more than eight cylinders, two | 


blowers are employed, one for each bank 


of cylinders. The air inlet duct to the 
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Fig. 2.— Longitudinal and cross-sectional elevations of 1 600-p.H.P. locomotive Diesel engine. 


blower runs along the top of the housing. 


In a chamber, at the end of the frame 
farthest from the generator, are contain- 


ed the fuel injection pumps, the governor 


and its mechanism, and the cylinder 
lubricating pumps. 


Moving parts. 

The crankshaft is a single steel forging, 
of heat-tread steel. Each crankpin 
serves for two opposite cylinders, so 
that the number of cranks is half that of 
cylinders. An integral coupling flange 
is forged on the generatoir end of the 
crankshaft. The main bearings consist 
of upper babbitt-lined half-shells, in 
seats formed in the frame, and lower 
similar half-shells carried in substantial 
forged inverted caps, which are fitted 


- into the frame and supported by heavy 


bolts of alloy steel, the shells themselves 
being forged of aluminium. 


The connecting-rods are heat-treated — 


open-hearth steel forgings, and are bored 
throughout their length, for the passage 
of lubricating oil to the gudgeon pins. 
The gudgeon pins are of hardened steel, 
ground and polished on their working 
surfaces. Each pin is rigidly bolted to 
the flange at the top end of its connect- 
ing rod, the flange resting against a flat 
surface milled into the power side of 
the pin. 

The assembled gudgeon pin housing 
and piston form a single structure of 
aluminium alloy. The housing is at- 
tached to the inside of the piston, and 


incorporates the pin bearings, so that. 


the piston itself is free from the heavy 
bosses usually required for the attach- 
ment of the pin, and the walls of the 
piston skirt are not pierced by any holes. 
Thus all transverse sections of the piston 
proper are concentric, symmetrical, clas- 
ed circles, avoiding distortion and leaka- 
ge of lubricating oil to the cylinder. All 
pistons, housings and connecting rods 
with their bearings and pins throughout 
the engine are alike, the axes of the com- 


panion cylinder pairs being offset to ee 
mit this. a 
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ders extends a Batten ie exh 
header, into which the cylinders on 1 
side exhaust. Oil-catching and spar 
arresting provisions are connected 
each header, and are arranged to dr ¥, 
to the roadbed. The exhausting, scaveng- | 
ing, and fresh air charging of the cylin-| = 
ders are performed through ports in the 
cylinder well. The exhaust ports are — 
controlled by the pistons, and are located 
around one half of the circumference of 
the cylinder, communicating directly s 
from the interior of the cylinder into ‘ 
the exhaust header. a 
Scavenging and charging are on the 
Sulzer system, with two tiers of ports — 
round one half of the cylinder circum- 
ference, opposite the exhaust ports. The 
upper tier, which is uncovered by the 
piston before the exhaust ports are un- 
covered, is controlled by automatic val- 
ves, opening towards the interior of the © 
cylinder. These valves are located in 
the crotch receiver, as previously de- 
scribed, and prevent a blow-back of ex- 
haust gases into the receiver, as they 
remain closed until the pressure in the 
cylinder has fallen below that of the 
air in the receiver. The scavenging 
ports in the lower tier form a direct 
communication from the receiver into 
the cylinder, and are uncovered by the 
piston after the exhaust ports have been 
so uncovered, and when the pressure in 
the cylinder has fallen well below that 
of the scavenging air. On the return— 
stroke of the piston the scavenging ports 
in the upper tier remain open after the 
exhaust ports have been covered by the — 
piston and the flow of air, for the charge 
continues until these scavenging ports 
have been so covered, the cylinder thus 
being filled with fresh air at a pressure 
above that.-of the back pressure of the 
exhaust. This effects a moderate degree 


_ of supercharging, without separate ma- 


chinery for this purpose. Scavenging 
air is furnished by a blower of the ro- 
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tary positive-displacement type, with top 
suction and bottom discharge. It is dri- 
ven through gears and a flexible coup- 
ling from the crankshaft. The air 
passes through filters and a muffler in 
its passage to the blower, and is dis- 
charged directly into the crotch receiver. 


Fuel system. 


The fuel injection system is of the 
A.E.G,-Hesselman type, and comprises a 
fuel booster pump, a fuel injection pump, 
fuel filters, and fuel valves. The pump 
is under governor control, and measures 
and delivers to the fuel valves the quan- 
tity of fuel appropriate for the existing 
engine load and speed. The pump plun- 
gers are operated by hardened steel 
cams on a shaft that is driven from the 
engine crankshaft, through gears. The 
quantity of fuel delivered to the cylinder 
at each delivery stroke cf the pump is 
regulated by the point of opening of a 
spill valve on the pump. This point is 
varied by the engine governor, being 
earlier when the governor collar is in a 
high position, i.e., when the load is 
light and little fuel is needed, and later 
when the governor collar is in a lower 
position, and the load heavier. Thus 
the first portion of the piunger discharge 
is that which goes to the working cy- 
linder, and the fuel that is released by 
the spill valve returns to the fuel supply 
line of the pump. To ensure the filling 
of the pump barrels at each suction 
stroke, the fuel supply is put under mo- 
derate pressure by a booster pump, and 
the delivery pressure of the fuel injec- 
tion pump is about 4 500 Ib. per sq. inch. 

Fuel is delivered, by each plunger of 
the fuel pump, to its individual fuel 
valve, passing on its way through a fine 
filter. The fuel valves are of the A.E.G.- 
Hesselman membrane-spring type, and 
communicate with the spray nozzles in 
the cylinders. The valves are opened 
by the pressure of the fuel oil as soon 
as the respective pump plunger begins 
to deliver fuel, and are closed by the 


membrane springs as soon as the oil 
pressure is relieved by the opening of 
the spill valve, The shape and rotative 
position of the fuel pump cams therefore 
control the timing of the commencement 
of injection into the cylinders, 

In engines operating at constant speed, 
the fuel lead, i.e., the point ahead of top 
dead centre at which the injection of 
fuel begins, is constant; but this engine, 
intended to operate at any speed be- 
tween half and full, is provided with an 
automatic device for varying the fuel 
load to suit the engine speed, increasing 
it at the higher speeds and diminishing 
it at the lower, and thus preventing the 
violent ignitions and dangerous rises in 
pressure that would occur if the time 
period for ignition before top dead cen- 
tre were unduly lengthened. This makes 
it possible to maintain substantially 
constant full torque at all engine speeds. 
The fuel is sprayed through the atomis- 
ing orifices of the spray nozzle into the 
combustion chamber, which is of the 
A.E.G.-Hesselman contour, where it is 
ignited. 

A centrifugal governor controls the 
engine, and maintains the speed at that 
for which the governor is at the time 
adjusted, i.e., anywhere between half 
and full speed. The adjusting of the 
governor is accomplished by a hand 
operated device, which permits the va- 
riation of the operative speed of the 
governor from a remote point. Thus the 
engine may be run at the speed that is 
most advantageous for the existing loco- 
motive speed and load. The driver’s 
control of the engine speed is incorpor- 
ated with the control of the traction 
motors where electric transmission is 
employed. 


Lubrication. 


The general lubrication of moving 
parts of the engine is on the pressure 
system. The oil flowing from the lubri- 
cated parts, and including the clean oil 
wiped off by the lower rings in the 
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sludge chamber, 
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trough under the engine, whence it i 


re-circulated after being filtered and 
cooled. There are two centrifugal pumps 


for circulating the lubricating oil, one 


to draw the oil from the trough and de- 


liver it to the coolers, the other to draw 
it from the coolers and deliver it, under 
pressure, to the engine bearings and 
other parts requiring lubrication. Sep- 
arate mechanical lubricators are provid- 
ed for the lubrication of the cylinders, 
and these are automatically kept filled 
with clean oil, 


* 
* * 


The largest locomotive Diesel engine 
hitherto in existence in the U.S.A. is the 
Krupp 1000-B.H.P. supercharged unit 
installed in the Baldwin shunting loco- 


is gathered in the oil moti 


at three-quarter load at ha pe h 
consumption was 0.41 Ib. per B.H. 

hour, and at a full load and speed 0.4 
Ib. per B. H.P.-hour. | F 


Three lospmiitye "designs — os 


si 


dieeas The first is a “Yo2ton Bee = 
shunting and_ short-distance passenger 


Fig. 3. — Design for 2 000-8.H.P. passenger locomotive with Busch-Sulzer two-cycle engine. 


and goods locomotive of 1600 B.H.P.; 
the second is a 150-ton 2-Co-2 express 
passenger locomotive of 2000 B.H.P.; 
and the third a 192-ton 2-Do-2 heavy 
goods locomotive of 3500 B.H.P. All 
three types embody electric transmission 
and force-ventilated nose-suspended mo- 
tors. The latter are noteworthy in that 


they will be required to develop 875 H.P. 
per armature in the heavy freight loco- — 
motive, a figure which has so far been © 
unapproached with axle-hung motors. 
The design for the passenger locomo- 
tive is shown in One of the accompany- 
ing illustrations, A cast underbed is 
employed, but frames of the normal type 


-p- 1. a which hie tractive ‘effort is 
4 eneral capacity is equi- 
ge of an 11- car Lng = 
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i a ‘more Sasbasmien! service 
an be attained with steam trac- 
‘ion. In the range of really high speed, 
_ air resistance is the dominating factor in 

the exterior design of the train, and 
with trains of normal construction it in- 
creases by well over 100 % with an in- 
_crement in speed from 60 to 95 m.p.h, 

Much attention has recently been given 
q _ in Britain, America and on the Continent 


r weight of Aft: 5 tons, 
maximum tractive effort of 75 000 


07 ph. Starting is effected 
parallel, and changed over to 


& eee ace with shunted field at 43 
m.p.h. The maximum designed speed is 
70 m.p.h. The design for shunting and 


local traffic has an overall length of 
43 ft. 6 in, a bogie wheelbase of 7 ft. 
9 in., 38-inch wheels, and a maximum 


_ tractive effort of 70 000 Ib. 


Estimates made on the working cost 
of the 3500 B.H.P. freight locomotive, 


_ with conditions as they now exist in the 
- middle west of the U.S.A., indicate that 


a saving in working costs of 45 % should 
be possible compared with an oil-burn- 
ing steam locomotive of equivalent pow- 
er. This, however, does not include in- 


terest and depreciation charges. The 


main saving is in fuel, the makers esti- 
mating a cost of about 33 % of that of 
a steam engine. 
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to the possibilities of streamlining, and 


some of the advantages to be gained in 


operation by this form of construction 
are given detailed consideration in this 
article, and are based on the design of 
streamlined and semi-streamlined loco- 
motives and trains evolved by Sulzer 
Brothers Ltd, as a result of extensive 
study. 

Figures 1 and 2 show three trains 
with practically equal accommodation 
and designed for the same speed, na- 
mely, 80 m.p.h., the first train being 
of orthodox construction, the second 
somewhat improved as regards shape of 
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Type 1. — Normal train; 
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Fig. 1. — High-speed trains with Diesel-electric locomotives for a maximum speed of 80 m.p.h, 
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‘possible, although refaining 
ard buffing and draw gear. Side 
walls are extended downwards as in 
_ the case of the second train but as a 
_ further improvement they are carried 
_ beyond the buffer beams and the vesti- 
_bules brought out in line with the side 
panels, thus greatly reducing air resist- 
— ance. Every precaution has been taken 

to avoid unnecessary projecting parts, 
oe the sides and roof being made as smooth 
+ as possible, usual type roof ventilators 

for example being replaced by the more 
up-to-date method of forced ventilation 


plant. \ 


an 7 Air resistance tests. 


Recent work on the measurement of © 


air resistance with streamlined trains has 
_ been published in the Transactions of 


be 


(an Seen 


V = train speed in feet per second, 


Bilore: no eine heel 


es Peres fh pee eaernay as ‘ 


i n conjunction with air conditioning , 


Air resistance = c a A, V2, where 


A, = projection of the cross-section of the 
train on a plane normal to the direc- 
tion of running, in sq. feet, 


c = coefficient of resistance of the train, , 

\ = specifie gravity of the air in lb. per cu. 
foot, 

g = acceleration due to gravity, 32.2 feet per 


sec. per sec. 


The coefficients of air resistance were 


determined by experiments with models 
of trains of both ordinary and streamline 
construction, values being recorded for 
the locomotive alone, and for trains of 
varying composition. The results of 
these experiments must, however, be 
accepted with reserve for the following 
reasons, The eddying between the 
coaches and the ground could not be 
determined in the wind tunnel, and the 
influence of side wind was not investig- 
ated. The surface roughness of the walls 
has a great influence on measured re- 
sults, although in actual service this fac- 
tor will be of less importance. Mereover, 
on account of the scale effect it is ques- 
tionable whether the coefficients ob- 
tained with small scale models can be 
employed with confidence in calculating 
the air resistance of actual trains. How- 
ever, the results of the investigation 
cannot be directly applied to the trains 
shown in figure 1, since in the American 
tests the ends of both the locomotive 
and the rear coach were flat, whereas 
in the proposed designs it will be appre- 
ciated that good streamline forms are 
considered of great importance. 
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Fig. 2. — Express trains with Diesel-electric locomotives for a maximum ee 80 x m.p.h. 


Figure 3 
A.S.M.E. Transactions, the left-hand 
diagram showing the coefficients of air 
resistance of a locomotive with trains 
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- Fig. 3. — Coefficients of air-resistance, 
American Society of Mechanical En- 


gineers formule. 


coefficients of air resistance for the 
three trains shown in figures 1 and 
2 have been calculated and the results 
incorporated in figure 4. It will be 
noted that there are certain differences 
between the train of the first type 
shown, figures 1 and 2, and trains of 
conventional design, but the same re- 
sistance has been assumed. Figures 3 
and 4 present in striking fashion the 
rapid increase (proportional to the 
square of the speed) in the air resis- 
tance with a rise in the locomotive 
speed. The second type train does not 
possess such a good shape as the Ame- 
rican streamlined train—in the latter 
the connections between the coaches 
were smooth—and it has therefore been 
assumed that the resistance of a train 


is reproduced from the 
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ne iS esta! diagratn giving ae - 
efficients for streamlined locomoti es 
and trains. From this illustration the 
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Fig. 4. — Coefficients of 
air-resistance for trains 

in figs. 1 and 2. 


constructed on the lines of fae 2 


would have a value somewhere between | 


the air resistances of ordinary stock - 
and the American streamlined train. 
far as the third type of train is con- 
cerned, the resistance in this case would 
be less than for the American train 
owing to the improved streamline shape 
of the rear coach, and for this reason 


the air resistance of the locomotive is 


assumed the same as in the American 


As . 


tests, whilst for the train with one to. 


eight coaches it is reduced to some 
extent. 
.Three types of train. 
In order to show how the savings in 
power per unit weight—rendered pos- 
sible by introduction of streamline con- 
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struction — increase with increasing 
speed, the weight and power required 
for the three trains shown in figures 1 
and 2 are given in table I for speeds of 


These figures show that the stream- 
lined train has a low ratio of power per 
unit of weight, from which it might 
conceivably be concluded that, as com- 


68, 80 and 93 m.p.h. pared with the heavier units, there 
Tasce I. 

Train type . aes 1 2 3 
Maximum speed, 68 m. p. h. 

Train weight . tons 360 360 360 
Locomotive weight. . ... » 177 153 120 
MOtAlGweIght 2 SNS Pt. 6 > 537 513 480 
Diesel engine output . B.H.P 2 600 2 100 1 700 
Maximum speed, 80 m.p.h. 

Train weight . aun tons. 360 360 360 

Locomotive weight. . ... » 240 2:00 150 
FLOUDESWEIONG 4. a5, Gry. Bagit cee > 600 560 510 

Diesel engine output . B.H.P 3 900 3 000 2 300 
Maximum speed, 93 m. p. h. 

Train weight . Foe tons 360 360 360 

Locomotive weight. . .. . » 310 250 190 
otal weight... Vo 2 1s hs > 670 610 550 
Diesel engine output . BAG Es 5 600 4 100 3 100 


would be a considerable loss of time 
when accelerating, That this loss is very 
small indeed will be seen from table II, 
which gives the period of acceleration 
for the three types of trains from start 


to 93 m.p.h., and the time required by 
each to complete the same distance run 
by the third train as during its period 
of acceleration. 


Tasie II. 

TAEEy pew. Sys as “SP ea 1 2 3 
Period of acceleratio: . seconds. 375 443 520 
Distance run during period of accel- 
eration from start to 93 m.p.h... feet. 37 100 43 900 51 200 
Final acceleration at 93 m.p.h. 

feet per sec. per sec. 0.06 0.06 0.06 
Time for covering 51 200 feet.... sec. 478 496 520 


Comparisons of different trains. 


The factor which finally determines 
the practical value of the streamline 
train is economy, and from this point of 
view no useful purpose is served in com- 
paring trains of ordinary design with 
the streamline train of the same speeds 
of either 68 or 93 m.p.h. For instance, 
at 68 m.p.h. it must at once be evident 
that a streamline train would not be pro- 


fitable, while on the other hand at 93 
m.p.h. a train of orthodox construclion 
would hardly be a practical proposition, 
as will be appreciated by reference to 
table I. Considerations of economy will 
therefore be confined in the first place 
to comparing trains of types 1 and 3 
at 80 m.p.h., and afterwards the relative 
merits of train type 1 at 68 m.p.h, with 
train type 3 at 93 m.p.h., the brief ana- 
lysis demonstrating how much more 


raise the eevelane speed some 35 % by 
introducing a streamline train. 
A. — Comparison of train with 
maximum speed of 80 m.p.h. 
The tinie-table for both trains is prac- 
tically the same if, for long distances, 


the small difference in the time for 


acceleration be neglected. Expense of 
train staff over a given distance is also 


equal, and in both cases the locomotives 


run the same mileage per annum, from 
which it follows that amounts required 
for interest and depreciation per mile 
are in direct proportion to the initial 
locomotive costs. As regards rolling 
stock comprising the trains, the costs 


may be taken as equal for both sets, this — 


assumption being based on the fact that 
whereas with streamline coaches extra 
expense would be incurred by reason of 
the special form of construction, yet on 
the other hand savings could be effected 
by simplifying the design of entrance 
vestibules and windows, the latter being 
so constructed that passengers could not 
open them while the train was in mo- 
tion, thus considerably reducing ithe 
frictional air resistance along the sides 
of the train. 

It will be seen from table I that, as 
far as locomotives are concerned, at 
80 m.p.h. the outputs required are 2 300 


B.H.P, for the streamline train and 


3900 B.H.P. for a train of type 1, the 
capital cost being approximately in the 
ratio of 1.0 to 1.5, while interest and 
depreciation on the locomotives would 
amount to about 8 %, which figure has 
been taken in compiling table III. These 
figures, which are based on an annual 
mileage of 90000, do not include all 
working costs, but only compare those 
items which vary according to the type 
of train. Even so, the results appear to 


indicate that there is a saving of about 


aa” mpcedee anid on ihe sphere fia et 
showing that with approximately the 
same working expenses it is possible to 


Train ‘ips! : E seed 
Interest and depr esiationd 
Fuel . hs Pea 
Lubricating oe . vote pee 


Total. 
B. — Comparison of a ‘train of or 
n.h. 


construction at 68 m. 
streamline train at 93 m.p.h. 


Locomotive power to ‘ial the ord = 
nary train at 68 m. P h. will, pas aE Lys 


a seecnlinds train ayould require 1Q0 
B.H.P., a comparatively small increase” A 
in view of the fact that the speed incre- 
ment is over 36 %. 

Considered from the point of view ite 
capital cost, the bigger engine would 
involve an extra expenditure of about 
10 %, although the charge for interest | 
and depreciation, again taken at 8 %, 
is less per mile for the streamline loco- 
motive. Likewise, as the staff of the. 
high-speed train is, on a mileage basis, 
better utilised, wage charges—assumed ; 
at the rate of. 17sh. 6d. per day—are 
accordingly lower. The figures in ta- 
ble IV are based on a daily run ot. 
280 miles for the ordinary train and 
320 miles for the high-speed train, the 
price of fuel oil being taken, as in the © : 
previous table, at 70sh. per ton, which 
is a conservative figure. ¥- 


Taste IV. : 
Locomotive working costs in pence per mile. : 
Train ‘type. | Sa) Bas ee Say 
Speed “. ©.) J°% ©) 9 22) Gp. 68 eee 
Wages... lick, ko. eS a Vs 
Interest and-depreciation at amingO Bay Bee , 
’ Buel $l eet 2 ee 4.6 tise 
Lubricating oil . 2 A hy ee 


‘hota? Le as Ca ae 


be : mia +.” 
i te i 


t of the ea hover aie 
_ in power as a result of 
will be definitely lower 
ocomotive with a train of 

conventional construction, and it is ; 
probable that a greater annual mileage 
will be possible with the high- areca : 
train. ; ¢ 
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A successful hydraulic drive. 
_ The Voith-Sinclair turbo-converter. 


(Diesel Railway Traction, supplement to The Railway Gazette.) 


the new cars is that electric transmission 
has been given up in favour of the Voith 
turbo-hydraulic drive, which has shown 
excellent performance on over 60 Austro- 
Daimler petrol railcars, working mostly $ 
in Austria and Poland. The arrange- 
ment of the drive of the two 1 200-B.H.P. 
cars is shown in figure 1. This system 
has been developed and is constructed 
by the J. M. Voith Maschinenfabrik, of 
Heidenheim, Germany, and the manu- 
facturing and selling rights for the Bri- 
tish Empire have been acquired by the 
Sick reilese an Hydraulic Coupling & Engineering Co. 
iP. to ‘be continuously Ltd., of Isleworth, and the units installed 
apa increasing the form- under this agreement will be known as 
The ee of Voith-Sinclair turbo-converters. We un- 
derstand that, conversely, the J. M. Voith 
Maschinenfabrik has acquired the Ger- 
man and Austrian rights of the Vulcan- 
Sinclair hydraulic coupling, described in 
The Railway Gazette for March 25, 1932 ‘ 
(4), which is now well known in a wide uy 


(1) See also Bulletin of Railway Congress, 
March 1934, p. 144, 


ests | 


Fig. 1. — Front end of new Flyin, 


range of traction and industrial applica- 
tions. ; 

It was with a view to meeting the 
demand for a light and economical infi- 
nitely-variable transmission gear that the 
Voith turbo-converter was developed for 
railway work. It is claimed that the 
flexibility is equal to that of electric 
transmission, and as with that drive, the 
speed of the driving axle varies auto- 
matically to correspond with the load 
imposed by the train weight and the gra- 
dient. Up to two-thirds of the maxi- 
mum road speed, the efficiency of the 
Voith-Sinclair turbo-converter corres- 


ying Hamburger railear showing 600-B.H.P. supercharged 
Maybach engine and Voith hydraulic turbo-converter. : 


+ 


ponds generally to that of electric trans- 
mission, but above that speed the drive 


= 


is direct, and the efficiency rises to a — 


maximum of 98.5 %. The weight is 


_ lighter than that of electric transmission, 


and in service the reliability has been 
proved to be of a high order, which is 


bearings there are no parts in mecha- 
nical contact. 
accompanying drawing, the Voith-Sin- 
clair turbo-converter consists of two se- 
parate elements : the converter, for use 
at starting and climbing; and the coup- 


Fig. 2. — Diagrammatic layout of Voith-Sinclair turbo-converter. 


ling for working on the level and on 
slight gradients. ‘ 
The converter, or primary portion 1, 


in figure 2, converts the engine torque A 


As may be seen from the _ 


into the higher torque required by the — 


driven shaft when running at reduced , 


np vs ee ee 


{1 saver feeds i it cee 6 
or the coupling. From 
pe can Sain off to 


ve is ‘operated 46 tstiee Ane 

second set of impeller blading 
ump returns the liquid from 

ump to the tank, and the cooler 7 
wo in wee return DIE” line. 


Fs 


‘operation i is aed ae ict elecee re- 
: mote control 14, which may easily be 
arranged from a cab on another railcar, 
Bh and multiple-unit operation is thus quite 
_ practicable with the Voith-Sinclair tur- 
_ bo-converter. Any number of engines 
on the same train can be engaged or 
* disconnected during running in any se- 
quence, and the majority of vehicles now 
in working with Voith drive have two 
a - engines running in parallel. As only 
_ two definite end positions of the con- 
_ trol-valve are required, the electric con- 
trol is very simple. 
The driving cab contains the engine 
throttle or fuel control, which is inde- 
_ pendent of the turbo-converter, and also 
the control switch which, with electrical 
control of forward and reverse gears, 
- engages the desired direction gear, and 


_ being necessary only in the respective 
7 , 


eee are emptied for coasting. 


_ the converter or coupling. Fast driving 


< 


In the sreintad) fiouttions ei 
13 between the tank and feed 
s closed, so that both working cir- 
The 
control is worked by electro-pneumatic 
valves 10 and 12 fed from the reservoir 9. 
A detailed arrangement of the Voith- 


y1 


Sinclair turbo-converter, as applied to a 


railcar powered by a 90-B.H.P. petrol 
engine, is shown in figure 3, the appli- 
cation in question consisting of two en- 
gines and two transmission systems con- 
nected in parallel. 


Characteristics of the turbo-converter. 


In figure 4 the torque and efficiency 
curves are plotted on the basis of the 
speed of the secondary shaft. If, when 


driving through the converter, the engine 


speed is reduced, the secondary speed 
is thereby decreased in the same pro- 
portion, and the primary and secondary 
torques will decrease with the square of 
the speed, the efficiency remaining con- 
stant. When driving through the coup- 
ling, the secondary torque is, of course, 
equal to that of the engine. As the 
torque of internal-combustion engines 
reaches its maximum value at about half 
the normal maximum speed, the rising 
torque characteristic is felt when the 
engine speed is brought down due to 
changing over from the converter to the 
coupling while the road speed is about 
two-thirds of the maximum. The se- 
condary speed at which this changing 
ever should be done is given by the 
point of intersection of the secondary 
torque curve of the converter, with the 
torque curve of the coupling. It will be 
seen that when driving through the 
coupling at above two-thirds of full 
speed the transmission efficiency rises 
to almost the 100 % value. 

With light railcars on generally level 
lines, about 90 % of the mileage is co- 
vered with the direct drive in operation, 
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and the time during which the 


converter is in service at the higher tor- 

que multiplications is short. Taking an © 
average efficiency of 97 % for the coup- rye 
ling and 80 % for the turbo-converter, 
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Fig. 3. — General arrangement of Voith-Sinclair turbo-converter 
by’ as used in conjunction with 90-B.H.P. engine. 


the mean efficiency of the drive through- 
out an average run will be 95.3 %. It is 
on this account that only a very small 
cooler is provided, and that the turbo- 
converter has given such good results 
where the older forms of full hydraulic 
transmission have failed. 


Driving operations. 


After starting the engine and setting 
it to idling speed, the transmission con- 
trol switch is moved from the neutral to 
the converter position, and as soon as 
the brakes are released the vehicle starts 
and accelerates in proportion to the 
opening of the engine fuel valve, and the 
resultant speed of the engine. On at- 
taining about two-thirds of the top speed, 
the control switch is passed to « coup- 
ling », the fuel control remaining un- 


20 30 40 50 60 70 8 90 10 
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Fig. 4. — Torque and efficiency a 
. Voith-Sinclair turbo-converte1 


changed. No danger or difficulty is 
caused by changing over at a speed dif- 
fering from the theoretically correct one, 
and, of course, the car can be propelled 
at reduced power and speed through the 
turbo coupling. When starting on a 
gradient upon which an advantageous 
change-over speed cannot be reached, 
the turbo-converter is used until the gra- | 
dient is passed, and, vice-versa, when 
driving through the coupling and a heavy 
gradient is reached which slows down 
the car, the turbo-converter may be 


‘switched in without throttling the fuel. 


With those engines in which each po-— 
sition of the fuel control corresponds to 
a definite“engine speed, the speed of the — 
vehicle when driving through the coup- 
ling can be exactly adjusted by the posi- 
tion of the fuel lever as long as the motor 


By 
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can develop a power in excess of the 
resistance of the vehicle. Thus it is 
possible to drive through the coupling 
also at speeds below the change-over 
speed as long as with full fuel the motor 
is able to maintain the desired speed. 
This case often happens when approach- 
ing a stop signal. For speedy accelera- 
tion after the right of way has been 
given, the converter is used until the 
change-over speed is reached. 

When driving through the converter 
the speed of the vehicle will automatic- 
ally correspond to its resistance. There 
is thus not a definite relation between 
the road speed and the position of the 
fuel control, but in this case also the 
highest vehicle speed is naturally reach- 
ed at the highest engine speed. When 
no power is required the control switch 
is brought to the neutral position and 
the fuel lever to idling. The vehicle 
will be disconnected from the engine, 
the turbo-converter acting thereby as a 
coasting device. 

From the coasting condition it is pos- 
sible to pass, at will, to coupling or 
converter. The converter is switched 
in when passing from a falling gradient 
to a rising gradient, such that the chan- 
ge-over speed could not be reached by 
driving through ithe coupling. In all 
other cases it is possible to pass from 
coasting directly to coupling drive. Si- 
multaneously with moving the switch to 
the coupling position the fuel control 
should be set for the desired speed of 
the vehicle, as otherwise the motor 
would be speeded up by the vehicle 
through the engagement of the coupling, 
and a momentary loss of vehicle speed 
would result. 

When stopping with the converter in 
service, the switch is left in its position 
and the fuel control is set for idling. 
When stopping after coasting or with 
the coupling in service it is of advantage, 
when applying the brakes, to switch over 
to converter. Then, when re-starting, it 
is only necessary to release the brakes 


and admit fuel in order to obtain rapid 
acceleration. 


Shunting. 


When the vehicle is stopped with 
idling engine, the control switch should 
be in neutral position. The switch may 
then be set to the converter position of 
the desired direction. If a reverse gear 
with jaw clutches is provided for, the 
latter may only be engaged at standstill 
of the vehicle in order to prevent da- 
maging the jaws. If friction clutches 
are used, engaging can be done while 
running, but this leads to wear on the 
clutches. 

For this reason it is recommended 
that vehicles which often change direc- 
tion, such as shunting locomotives, 
should have one turbo-converter for 
each direction. Thus all mechanical 
reverse mechanisms are avoided and no 
harm can be done by false manceuvring. 
When the vehicle is running forward 
and the drive is suddenly reversed by 
filling the reverse turbo-converter, an 
intense braking effect is produced until 
the vehicle is stopped, and from that 
moment it accelerates with full power. 
Much time can thus be gained in shunt- 
ing service where quick stopping and 
rapid acceleration is essential. 

With regard to heat conditions the 
turbo-converter is more favourable than 
any other drive. Invariably, during 
starting, large quantities of energy must 
be absorbed and disposed of. In electric 
transmission this energy is dissipated as 
heat in the windings of the motors, whe- 
reas in mechanical transmission it heats 
the clutches; but in the hydraulic trans- 
mission the heat goes into the working 
liquid, which in partial hydraulic sy- 
stems is easily cooled. For shunting 
locomotives it is only necessary to pro- 
vide for a more ample cooling surface 
than is normal for railcar application, 
and there is no wear or any other incon- 
venience endangering the safety or re- 
liability of the transmission. 


The French State Railways have just 
put into working on the Havre line a 
signalling system having features abso- 
lutely new on the Continent. All the 
points and crossings, switch locks and 
signals in the Houilles and Sartrouville 
stations and along the section they in- 
clude have been operated and control- 


led by the dispatcher at Saint-Lazare 4 


station. 


As is known, the dispatching sys- 


tem (1) enables a specially trained em- 
ployee known as the dispatcher or con- 
troller to follow all the train movements 
over a wide area and to alter, if need 
be, the order in which the trains are 
running when, owing to the working 
being upset, it is desirable to send away 
a train held at a station before a faster 
train but running behind time, to shunt 
before the usual point a slow train run- 
ning late in order to avoid delaying the 
following trains, etc, The dispatcher has 
at his disposal, for this work, a two- 
wire telephone line on which are shunt- 
-ed the apparatus by which he can com- 
-municate with one or a number of the 
stations in the zone under his control, 
to the exclusion of all others, to transmit 
his orders to such stations and to receive 
from them all relative information, both 
as regards the way these orders have 


(1) The dispatching system! was described in 
the April 16th and September 17th, 1921, is- 
sues of the Génie Civil. (See also Bulletin of 
the Railway Oongress, November 1922 and Soy 
1924.) 
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f the receiving apparatus de- 

tirely on the position each of 
5 ccupies in the code to which 
In ponder, 2 form the Parte 


ihe aseat ener eee has ‘ 
r a small lever, the position 
the box corresponds to that 


dispatcher is thus able to 


Ps aratos Eislaeh ‘through its 
oO n receiver-emitter group, sends out 
1 automatically through the line its own 
characteristic code each time the appar- 
_atus (whether a lamp, a bell or other 
_ device) installed at the central control 
- box, to check the position of the appli- 
ance on the line, gives an indication 
other than the actual position of this 
latter. The reception of the code at the 
central box at once removes this dis- 
, cordance. 
| When a code emitted by the central 
box passes through the line, all the 
groups of receiver-emitters concerned 
which are sensitive to the first signal 
" composing the code are set in motion 
. and continue this movement until they 
7 receive a signal not in accordance with 
the one needed for their movement to 
iam continue. Consequently, only the group 
Y. of eco? vermennitters for which the code 


but on. With cores of 14 si-| 


cay. ai ieee for 
eltvand,, as -a* result, causes the 
ent intended by the dispatcher 


movem 


to be earried out. 
_ The system has the following features - 
as well : 


1. The position of each appliance operated 
is recorded, not only at the central box but 
also by the receiver-emitier group on which 
it depends; 

2. The cecupation by trains of certain 
track-circuited sections provided with an 
emitter group only sends through the elec- 
tric circuit particular signals which on rea- 
ching the central box there cause the 
position of the trains to be recorded on an 
illuminated diagram and on a band of paper 
which moves in front of the dispatcher. In 
this way, the dispatcher is kept informed 
the whole time as to the actual location of 
all the trains; 

3. The existing electric locking between 
those points and signals the position of which 
might not be in agreement would prevent 
effectively any changes of position of one 
of these appliances, so long as such change 
remained incompatible with safety. On the 
other hand, as soon as such incompatibility 
disappears, the movement of the points and 
of the signals will take place immediately 
without further action by the dispatcher; 

4. It is not necessary to wait until one 
code is through before sending another. If, 
for exaniple, a shunt requires the movement 
of several appliances, the dispatcher has 
only to place the small levers in the proper 
position and then to press the emitter but- 
tons in any order. The necessary codes are 
then sent out one after the other and then, 
as the appliances have functioned, the indi- 
cator signals are sent to the box and record 
themselves on the diagram board. 


This registering gives the centralised 
control diagram board much _ greater 
flexibility than that of the ordinary 
boards with interlocked levers. 

The suppression of all interlocking 
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levers also makes it possible to reduce 
‘the dimensions of the control machine 


‘to those of a piece of furniture the size 
of a piano (fig. 1) which can be oper- 
ated by one of the men whilst seated 
‘and, as it requires no foundation, it can 
be placed anywhere. This removes the 


‘near to ne Prneor as redline. whet ordi. 
nary power signalling is used. 
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Figs. 1 and 2. — Centralised railway traffic control. 


Fig. 2. — Back of the control 
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Explcation of French: terms in figs. 3and 4: 


- Aiguille normale = Points in normal position. — Com” 
- -mandes de fonctions = Operating control. — Fonc- 
. tionnement inne aepereara des signaux = Semi- 
automatic | operation of signals. — Indicatif du pan- 
-- neau = Indicative number of control board. — Indi- 
- ¢atif de station = Station indicative number. — 
_ Indicateur de fonctions = Operating indication. — 
AD Ligne f rmée = Line closed. — Ligne ouverte = Line 

open. — Prépara’ de la ligne = Preparation of the 
iis line. ignal de gauche ouvert = = Left hand signal 
cape off». — Voie n° 1 libre = Track No. 1 clear. — 
: aw, _ 8.5 seeondes environ = 3 1/2 seconds approx. 


| ligne 


e reiting oe mice femes 
d between 2 and 8 A simple 


calculation of combinations shows that 


there are 35 different indicative numbers 
available, so that 35 groups can be se- 


lected. In an operating or control code, 


there are always three impulses and only 
three of the impulses from 2 to 8 are 


long. Impulse 1 is always short; as to 
impulses 9 to 14, they are long or short 
ne according to the nature of the order it 
— is wished to transmit to the appliances 
ete dependent on the group. 


Figure 4 represents an indication code 
sent by group « 256 » to the central 
control box. In this case, the indicative 
number « 256 » is used to select on 
the control board the control lamps 
corresponding to the appliances of the 
group « 256 ». Impulse No. 1 is long; as 
regards 9 to 16, they are long or 
short according to the nature of the 
control signals transmitted. The time 
taken for the complete transmission of 
a code is about three and a half seconds. 

These codes are emitted and received 
either by the group of the central con- 
trol or by the groups down the line by 
means of a repeating relay R and a 
transmitting relay T. Figure 5 shows 
how these relays are connected to the 
line, All the R relays are in series on 
the line. When the line current is inter- 
rupted according to the rhythm of a 
code, the R relays of all the groups 
operate in synchronism, As to the T 
relays each has a bottom contact inserted 
in the line. To emit a given code a relay 
T is energised or de-energised in turn, 
according to the rhythm selected, and 
it makes and breaks its bottom contact 
and consequently completes and breaks 
the current in accordance. 

_ By means of certain relays IM, NM, 
the contacts of which are shown in fi- 


eR 


Dispatcher’s office. _ 


gure 5, provision is made for only one 
single T relay to be connected to the 
line at any moment and consequently 
only one code is emitted at a time. By 
arranging the circuits in a certain way, 
priority is also given to the control or 
operating codes over the indication 
codes and amongst these latter the 
groups nearest the post have priority. 


The appliances operating the relays 


IT and NT, to compose the codes, also 
consist of relays arranged in compositor 
and counter groups. 

These assemblies can be combined so 
as to form a chain which, once put in 
motion, operates according to long and 
short cycles. While a cycle lasts, the 
transmitter relay T is energised; during 
the following cycle it is de-energised and 
so on; when the dispatcher moves some 
of the short levers he sets up a certain 
combination between the assemblies of 
the central group and, at the moment 
he presses the emitter button, he sets in 
motion the cyclic functioning of ‘the 
chain which causes that of the T relay 
in synchronism. This cyclic functioning 
ceases at the 14th emission. 

The despatch of a control code by a 
group on the line is done in the same 
way. For reception, the same appliances 
are used in each group, but this time 
they are dependent upon the line relay 
R. They then work according to cycles 
identically the same as those of the 
emitter group and deliver the checking 
indications, following the sequence of 


Intermediate End 
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Fig. 5. — Line circuit diagram. 


the cycles, to registering relays which 


light the pilot lamps. 

“The principles of the system are, to 
some extent, similar to those of the 
automatic relay telephone in general use 
today, but include devices for checking 
the operation, which is much more 


highly developed. The only apparatus 
used are relays and the only moving 


parts are the armatures of the relays, 
which are fitted without pivots. The 
time constants required to determine the 
long and the short waves are obtained 
by a simple arrangement of the ma- 
gnetic circuits of the compositor relays, 


without any risk of their getting out of 


order. The relays are enclosed in gla- 
zed and weatherproof cases, sealed up, 
and require no attention. The connec- 
tions being outside it is possible to 
change any group instantly. 


Application of the system between 
Houilles and Sartrouville. 
The suburban traffic between Houilles 
and Sartrouville station has grown to 


such a volume in recent years that hang 


State Railways were preparing a scheme | 
for providing four tracks between these © 
points. In the course of a recent visit to 
the United States the engineers of the 


railways, however, had_ their atten- 
tion drawn to the rapid extension of 
centralised train control in that country © 
where, thanks to the said system, several 


cases of doubling existing single lines 
had been made unnecessary, They the- 


’ 


Houilles a 


Houilles 


refore put forward, instead of the ori- 
ginal plan for providing four lines, a 
new scheme inyolving the provision of 
one additional new line which would 
be used to maximum capacity by cen- 
tralising the control of the traffic in the 


Fig. 8. — Sartrouville station. 
View, leaving the station for Paris. 


lding containing the automatic operating equipment 
or the station appliances is seen on the right. 


Mantes 


=—— 


Sartrouville 


Fig. 6. — Former layout of the line between Houilles and Sartrouville. 


Sartrouville 


Fig. 7. — Present layout of the line between Houilles and Sartrouville. 


hands of the dispatcher at Saint-Lazare 
station, as this man, being fully informed 
as to the running of all trains on the 
line, was thoroughly qualified to carry 
out this new duty. 

It was therefore decided that, at the 


Fig. 9. — Point operating mechanism. 
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Fig. 10. — Interior view of the Houilles box. 


A, control, interlocking and operating relays of the appliances 
dependent on the box. — B, distribution plugs. — C, emitter- 
receiver groups. — D, incoming cables from the appliances 
dependent upon the box; connecting strips and fuses. | 


same time, as the automatic block was 
installed on the section under consi- 
deration, to add, to the indirect oper- 
ating appliances the dispatcher had 


_ station, apparatus centralising in 


already at his disposal at Saint-Lazare- 


hands the direct control of the traffic 

between Houilles and Sartrouville. 
For this purpose he had to have under 

his control : at Houilles, 3 points, 3 point 


‘Jocks and 4 signals; at Sartrouville : 


13 points and 10 signals, that is 33 sets 
of appliances in all. 

For the transmission line it was deci- 
ded to use, between Paris and Asniéres, 
two overhead wires which would be 
additional to the existing telephone 
lines. ciria 

_The control machine was installed in 
the dispatcher’s office in Saint-Lazare 
station beside the desk of the Paris — 
Mantes line dispatcher who was to oper- 
ate it. This employee was able to move 
all the levers of the panel placed on his 
right hand without leaving his seat. On 
figure 1, which shows this machine, the 
illuminated track occupation diagram 
appears at the top; below it are the 
small levers operating the points and 
those controlling the signals and below 
these in turn the press buttons for send- 
ing out the code. On the desk is the 


_ train graph recorder. , 
“The centralised traffic control instal- 


lation carried out by the General Signal 
Company according to the methods of 
the Union Switch and Signal Company, 
of Swissvale (U.S. A.) is today in full 
operation. . The new equipment was put 
into. service on the 18th September with- 
out any untoward incident. 

Apart from the considerable saving in 
capital cost through not having to lay 
down and maintain a fourth track, the 
new equipment has made it possible to 
abolish three signal boxes and the staff 
working them. 
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ignum wel mab se aed 
‘signals at intermediate sta- 
on on the Berne- Thun line, and the 
_ corresponding apparatus was attached to 
certain locomotives operating on this 
line. Extensive trials were then made 
ecnicty have proved entirely satisfactory. 


Decision to standardise Signum train 
control. — 


we a meeting of the Administrative 
Board of the Federal Railways, which 
took place on December 1, 1933, it was 
unanimously decided to suiroduce the 
ee automatic train control at dis- 
- tant signals on all the electrified lines 
of the system—a few unimportant 
branch lines excepted—and on all the 
electric railcars and locomotives. The 
necessary credit has been voted, and 
the work of equipment will occupy a 
_ period of 3 or 4 years, 
Bt i In accordance with the conditions dala 


DISTANT 
SIGNAL 


a rapid braking effect, at the same time 
sounding an alarm whistle, Should the 


5 


F To THE HOOTER 
AT. C_APPARATUS 
CASE 


Fig. 1. — Diagram of Signum automatic train 
control system. 


driver observe the « stop » signal in 
time, either directly or by seeing the 
relative distant signal, he will be able, 
by pressing a « vigilance button », to 
afrest the.action of the automatic brak- 
ing apparatus and stop his train by ordi- 
nary means. In this way all unnecessary 
braking and whistling are eliminated 
while the driver is given the opportunity 


of proving that he saw the stop signal 


in time and acted in obedience to it. 
Should the driver, on the other hand, 
neglect to press the vigilance button, 
the paper band on the Hasler locomotive 
speed recording indicator-—with which 
all Swiss Federal electric locomotives 
and railcars are fitted—will register the 
omission, being automatically perforated 
when passing through the apparatus. In 
this way the driver will not be tempted 
to rely solely on the automatic safety 
device or be careless in his look-out. 
Almost immediately after passing over 


the track equipment, a hooter sounds in 


a C0 MAST 


the driver’s cabin, warning him of the 
coming into action of the automatic brak- 
ing device, in order that he may, by 
pressing the button, prevent rapid brak- 
ing and -the sounding of the alarm 
whistle, and bring his train to a standstill 
by ordinary means. Should the driver 


for any reason, such as sudden illness, 


be unable to press the button, the auto- 
matic stopping device will function soon 
after the sounding of the hooter and the 
train will be brought to a standstill by 
means of a rapid application of the 
brakes. 

The apparatus does not function when 
the signal is at « clear ». In view of the 
fact that normally signals are at « clear » 
when a train is running to schedule time, 
the driver does not have to trouble about 
the automatic control except in special 
cases. In this way the pressing of the 
button will not become a mere habit. 
As it is essential that the driver should 


Fig. 2. — Track magnets at distant signal, 

showing contact separated by disc. 

(The disc is green with white stripe; in the «caution » 
position it shows two green lights, at « clear » two 

white ones.) $ 


be able at all times and in all weathers — 
to recognise the point on the line where 
the track equipment is placed—so that 
he may know when the button should — 
be pressed if the signal be at « stop »— 
the apparatus is placed opposite the 
distant signal which it situated so far 
in front of the stop signal that the train 
will be brought to a Stand automatically 
by a fu'l brake application there. 

The Swiss electric locomotives and 
railcars are already equipped with a 
dead man’s pedal and this is now being 
combined with the new train control 
device. Just as when the dead man’s 
pedal is released, the electric circuit is 
interrupted, so is the said circuit opened 
by means of an interrupter worked by 
the automatic train control device in or- 
der to cut off the main current aud apply 
the brakes. 


The system described. 

The Signum system is a combination 
of both magnetic and electric action and 
works as follows :—Four electromagnets 
are used to actuate the relay for inter- 
rupting the current of the dead man 
device. The first electro-magnet 1 is 


suspended from the locomotive between 
the wheels. This is the exciting magnet, 


ig. 3. —- Locomotive approaching track n 


ae eae of ais Geen NEES iron 
ah ee dies Be magnetised ae de- 


alse. passes sone Hie Sanding 
zs ar a third electro-magnet 3 fixed to the 
_ sleepers on the outside and to the left 
of the track (to the left in the sense 
A of the direction in which the train is 
i! travelling) and magnetises its core. A 
een electro-magnet 4, the receiving 
- magnet, is fixed to the ‘left side of the 
Paes eriiive at the same distance from 
the centre of the track as magnet 3. Its 
- core is magnetised and de-magnetised 

when it passes over magnet 3 placed on 

the track. A new impulse of current is 

then produced which operates the relay 

5 interpolated in the circuit of the dead- 


man device. This circuit, being inter- 


rupted, brings the apparatus into action. 
At the same time the impulse of the cur- 
rent of magnet 4 drives a perforator into 
the speed recorder strip. 


The vigilance button 7 makes it pos- 
sible for the driver to interrupt the 
connection between the receiving ma- 
gnet 4 and the train control relay 5, and 
in this way prevents the functioning of 
this relay and the perforation of the 
recorder strip. In order that the auto- 
matic working should not function when 
the signal shows « clear », the winding 
of the magnet placed between the rails 
is short-circuited by a contact maker 
8 placed on the distant signal, so that 
current does not reach the winding of 
magnet 3 placed on the left of the track 
when the signal is « off ». The latter 
does not become magnetised and there- 
fore does not affect magnet 4 on the 
locomotive. The contact maker 8 on the 
distant signal is closed when the signal 
is off. 


Automatic safety action in case of current 
failure. 


- Should the electric wire connecting 
the contact maker on the distant signal 
break, or should the contact maker fail 
to function properly, the device acts as 
if the signal were « on », The same 
principle is applied to the equipment 
of the locomotive, so that the automatic 
train control comes into action should 


Fig. 4. — Locomotive magnet passing over a track magnet. 


there be a broken wire or other defect 
in the circuit. This also applies to the 
dead-man device, which functions auto- 
matically as soon as the circuit is inter- 
rupted, whether this be a result of the 
driver releasing the pedal, the function- 
ing of the A.T.C. device, or the breaking 
of a wire, or the failure of the battery. 
Figure 2 shows the two track magnets 
near the distant signal; figures 3 and 4 
show the magnets on the locomotive 
and on the track at the moment of the 
passage of an engine, The distance be- 
tween the magnet on the locomotive and 
that on the track is 80 mm, (3 1/8 in.) 
when the engine is stationary, the mi- 
nimum gauge clearance. 


RECENT DEVELOPMENTS 
IN RAILWAY PRACTICE. 
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New 2-8-2 express passenger locomotive 
for the London and North Eastern Railway. 


Fig. 


The most powerful express passenger 
locomotive in the British Isles has recent- 
ly been completed, to the designs of Mr. 
H. N. Gresley, at the Doncaster Works of 
the London and North Eastern Railway. 

The engine is named « Cock o’ the 
North » — a title applied originally to 
the Duke of Gordon. 

The three cylinders are 21 inches in 
diameter x 26 inches stroke, and the 
tractive effort is 43 262 lb. Rotary cam- 
driven poppet valves are fitted, and a 
double chimmey and blast pipe is pro- 
vided. The boiler pressure is 200 lb. per 
square inch. The grate area is 50 sq. 
feet and the total heating surface is 
3 465 sq. feet, of which 706 feet is super- 
heater surface. The coupled driving 
wheels are 6 ft. 2 in. in diameter. 

The new engine is to be used to haul 
East Coast Route day and night express 
trains over the heavily graded lines be- 
tween Edinburgh and Aberdeen in Scot- 
land. : 

Five further engines of the same type 
are to be constructed at the Doncaster 
Works. 

The engine is fitted with A.C.F.I feed 
water heater and pump. 


Fig. 2. 


A full description of this locomotive 
will be published in a later edition. 


MISCELLANEOUS INFORMATION. 
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1. — Automatic couplers on French Railways. 
Recent applications of Willison couplers. 


(The Railway Engineer.) 


The advantages of the Willison automatic 
coupler under widely different conditions of 
service are well illustrated by its applications 
on French railways. An interesting analysis 
of these applications is given in the accom- 


panying table, based on information supplied 
by the « Société Financiére et Industrielle de 
Chemins de fer », Paris, the concessionnaires 
of the coupler for France and the French Co- 
lonies (1). 


WILLISON AUTOMATIC COUPLERS ON THE PRINCIPAL FRENCH RAILWAYS. 


Number of 
Railway. Willison Applications. 
couplings 
Ttiics Se ae Suburban carriages and locomotives. 
P.L.M. — in France. 52 Suburban carriages and railcars, 
P.L.M. — in wel 1 040 Wagons, locomotives and tenders. 
State . | 6 Railcars. 
Paris-Orleans . 10 Railears. 
State. . 4 Slip carriages. 
State and Phosphates d de Constantine 
mca 30 Wagons. 
Midic:, -. 234 Railears, carriages, wagons. 
SADE 0 312 Locomotives, carriages, wagons. 
Sud-Ouest 1 200 Locomotives, carriages, wagons. 
Brazzaville . 737 Locomotives, carriages, wagons. 
Thiés-Niger. 60 Wagons. 


Reversible trains in suburban service. 


The Nord Railway of France, which adopted 
Willison automatic couplers in January, 1932, 
for the reversible trains operating on its sub- 
urban services, has now 650 couplers of this 
type on the passenger coaches and 60 on the 
locomotives engaged in these services. The 
construction of the couplers is shown by fig- 
ure 1, the general arrangement being substan- 
tially the same as that of the couplers used 
on the Bengal-Nagpur and other Indian rail- 
ways, with certain modifications in the design 
of the lock, cam and shield. 

As in all Willison automatie couplers, the 
tractive effort and buffing impacts are taken 
directly by the fixed parts of the coupling, 


and the forces concerned are always axial or 
symmetrically disposed with regard to the 
centre line. Apart from the transition gear, 
which is needed only where operation in con- 
junction with screw couplings is required, the 
automatic coupler consists of only three parts 
— the coupler head, the lock block, and the 
release cam. No spring is employed. The tran- 
sition device, when fitted, consists of a link 
coupling which can be swung up into a notch 
in the coupler head, so that it lies in the 
draft axis when it is desired to couple 
the vehicle to one with an ordinary draw 


(1) The licensees for the British Empire are 
the English Steel Corporation Ltd. 


as shown in see de and a ahielas closes 
the notch in the coupler head. The 
coupling is ready for immediate use ut al 
' time without alteration or adjustment of t 


in use, the pull is strictly azial. 5 Soee ' 


trations, A represents the coupler head, B the 


7 lock, and @ the release cam. ‘The throat of 


' the coupler is flanked on one side by a jaw D, 
: figure 2, and on the other by a traction lug #. 
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automatic coupler, and, whichever cou ne is. 


The action of the automatic coupling may 
be followed by reference to figure 1 and the 
position diagrams in figure 2. In these illus- 
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RELEASE CAM = SHIELD 


Fig. 1. — Willison automatic oligos type Etat F, standard gauge, with screw coupling | 
for transition service. Couplers of this type, made by the « Société Financiére et Indus- — 
trielle de Chemins de fer >, Be Se are pace on the all-steel suburban coaches of the Nord | 


Railway, France. — o> eral hi 


The lock B (figure 1) rests on an inclined 
plane at 40° to the horiontal, and slides to- 
wards the mouth of the coupler by gravity, 
without the use of a spring. The cam 0, 
mounted loose on the bolt F, controls the mo- 
vement of the lock, A counterweight is formed 
on the outer part of the cam piece as shown, 


- coupled position is shown in x gure. 2 3 


tit Z on ‘| ty Yada i 


and a chain connected to a lever or hand- 
wheel enables the cam. to be turned, 1 it 


Couplisig is eee hapiy by running tee 


vehicles together, whether gently 
is immaterial, within the limi 


or. at nes 


ts? 
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Fig. 2. — Diagrams illustrating 
engagement of Willison automatic couplers. 


it will be seen that, whatever the position of 
initial impact [fig. 2 (a)-(e)], on straight 
track or on curves within the gathering scope 
of the jaws, the couplers slide automatically 
into engagement. The position of the locks 
as each traction lug enters the opposite jaw is 
shown by figure 2 (e). Immediately thereafter, 
the locks slide to the position shown in fig- 
ure 2 (f) and the release cam in each coupler 
is turned by its counterweight so that its boss 
limits the movement of the lock. The shank 
of the coupler head is pivoted in the frame of 
the vehicle with a degree of freedom deter- 
mined by the length of the vehicle, the gauge 
of the track, and the radius of curves; In 
exceptional cases, where narrow-gauge bogie 
stock is concerned the orientation of the 
coupler head may be controlled by the bogie, 
thus permitting the coupling of vehicles on 
curves of about 82 feet radius. 

The shield G, figure 1, covering the opening 
for the link coupling, is mounted on the bolt F. 
It rises and falls as the link coupling is lifted 
and lowered, and it does not in any way affect 
the action of the automatic coupler. 


Slip coach service. 


The French State Railways instituted last 
summer slip-coach services on the Paris-Havre 
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line. The arrangement of the slip gear em- 
ployed is shown clearly by figure 3. The Wil- 
lison automatic coupler A is used for trac- 
tion, and the Robinson automatic 3-way 
coupler B for the brake and steam pipes. 
The stop cocks F and @ in these pipes 
are controlled by a servyo-motor D. An 
air tank C provides for the recharging of 
the auxiliary brake reservoir on the slip coach 
(or coaches), and also supplies the servo-mo- 
tor D. The control box, accessible from the 
guard’s compartment, contains the operating 
controls, viz., a cock H for admitting air to 
the servo-motor; a handwheel or double lever 
J actuating the uncoupling lever H through be- 
vel gears, a vertical shaft, the spindle yy’ and a 
chain, as shown; a cylinder K, ensuring that 
the cocks F and @ are closed before uncoupling 
is effected; and a brake valve L for braking 
the detached coach or coaches. The interlock- 
ing pin of K is withdrawn automatically 
when # is opened, admitting air to the servo- 
motor and closing # and @ by means of the 
shaft 2x’. The guard can then turn the un- 
coupling wheel J and, in due course, bring the 
detached coaches to rest by means of the brake 
valve or, in emergency, by a hand brake 
mounted alongside the control box. 


Heavy goods service. 


Articulated Garratt locomotives, with 4-8-2 
+ 2-8-4 wheel arrangement, are used to haul 
heavy goods trainson the Blida-Djelfa narrow 
gauge line of the P.L.M. Company’s Algerian 
system. These machines develop about 1.600 
H.P. on this hilly route, corresponding to a 
tractive effort of about 46 300 lb. The rolling 
stock formerly employed, with central buffer 
and two side couplings, was suitable only for 
a tractive effort of 111000 lb. ‘Standard rein- 
forced draw hooks being’ inapplicable, owing 
to the lack of space, it was decided to streng- 
then the frames of the: wagons to suit the new 
locomotives, and to fit » Willison automatic 
couplers capable of transmitting .a tractive 
effort. of 61700 Ib. In each ‘case, the ‘coupler 
is connected tothe frame through an articu- 
lated tension rod and conical helical spring 
designed for 48500 lb. tension or compres- 
sion. 


MAIN AIR PIPE 


Fig. 3. — Willison automatic coupler with slip 


The conversion of the rolling stock was 
effected in two stages. The frames were first 
reinforced, the strengthened wagons being then 
returned to service with the old drag and 
buffer gear untill all the vehicles were ready 
to be fitted with automatic couplers. The 
latter had necessarily to be fitted as rapidly 
as possible because the converted vehicles could 


not be used with those awaiting conversion 


from side to centre coupling. Thanks to the 
organisation of continuous working in the re- 
pair shops at Blida, 523 vehicles were fitted 
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gear as used by the French State Railways. “s 


_ 


100 men, a remarkably creditable performance. i 
Formerly, the maximum trailing load was — 
fixed at 167 t. (164.35 Engl. tons) on this 
line, corresponding to the strength of the old 
couplings and the maximum gradient encoun- — 
tered; and the average coupled load owas 104 ta . 
(102.35 Engl. tons). Now, however, v he 
Garratt locomotives and Willison couplings, 
the average coupled load is 307 t. 15 
Engl. tons) or practically three time = 
former value, thus effecting an smb: rt re 
duction in psehalt aS. : 


7 

with the automatic couplers in five days by 
. 
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Diesel reilene with two. motor bogies, 


. de Dietrich and Co. 


har 


(le Génie Civil.) “i 


In designing this car the de Dietrich Com- 


pany adopted a form of construction between 


the ultra light or road motor type and the 


the representatives of aerate French main 
line ra: sie ae, ee ere es 


a a lar ge ‘eleir, Neuhiad on hee ist freed 
Se (fig. EN yuilt at their Reichshoffen works to 
; = ey the requirements | of the Alsace-Lorraine Rail- 
ame ways. On this occasion this vehicle made a 
e trial run from Paris to Bagnoles-de-l’Orne and 
_ back, over the State System, at an average 
speed of over 80 km. @ 50 miles) an hour. 


heavy or railway rolling stock type. The safety 


of the passengers on the one hand and, on the 


other, the reliability of the stock which, as it 
has to maintain a regular service, should re- 
quire little maintenance in traffic, do not 
coincide too well when lightening of the struc- 
ture is carried too far. 

The general features and dimensions of this 
railear are given in figures 2 and 3. The 
vehicle, which seats 75 passengers with room 
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Fig. 1. — View of the de Dietrich railcar. 


for 15 standing, is able to rum in either direc- 
tion. It has a driver’s compartment at each 
end and, at one end, a luggage compartment 
and a lavatory; it weighs 23 t. (22.6 Engl. 
tons) empty and 31 (30.5 Engl. tons) loaded. 

The motors and transmission are carried 
directly on the bogie; a cover with inspection 


doors isolates each of the motor sets from the 
body. This arrangement very considerably 
damps out the noise and vibrations likely to 
inconvenience the passengers; it also faciliates 
the replacement of a motor bogie with all its 
driving gear by a spare bogie. Bs 

Bogies. — The bogies are of a-special double- 


. . Réservorn dhusle 
S Groupe tlectragéne 


Figs. 2 and 3, — Horizontal and cross sections a the railcar. 


suspension type (fig. 4) with flat centre bear- 


ings lubricated on the Tecalemit system. The 


frame is built up of solebars substantially 


assembled together by the head stocks and 
middle bearers; these parts are all made from 
mild steel plate. The engine is secured to a 
subframe which is sprung from the bogie 
bolster and which can be wey? easily taken 
down in case of need. 

The axles are of special chrome- obscene 
steel. S. K. F. roller bearing axle boxes are 
fitted. The wheels, which have steel tyres, 
have special centres arranged to yield elastic- 
ally so that they can damp out the shocks 
experienced when running over rail joints and 
points, to transmit elastically the torque and 
the braking efforts, reduce flange wear and 
give smooth riding. 

The tyres are of H steel and to the standard 
profile, but with the flanges reduced in: thick- 
ness by 5 mm. (3/16 imch). In order to reduce 


the dead weight of the railcar, the thickness — 


of the tyres has been made 40 mm. (1 9/16 
inch). ‘This thickness is permissible if we 
consider that these tyres carry a weight of 
only 3.7 tons, whereas the wheels of standard 
coaches carry 8 tons; the tyre wear is there- 
fore much less. There is moreover no wear 
through the brake blocks, as direct braking on 
the tyres has been replaced by braking on 
brake drums mounted on the axles, 


Tig. 4. — View .of one of 


The motors can be run independently or 
together; in case of one of them breaking 
down, the other can work the car at reduced 
speed. The car can also be operated with one 
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four cylinders with opposed pistons working 
on the 2-stroke cycle, and developing 110 He: 
at 1500 revolutions. ‘They are started eléc- 
trically; the current is supplied at 24 volts 
from a 143 amp.-hour nickel-cadmium battery 
per engine. These batteries also supply current 


ry the « Compa- ; 


for lighting, the electromagnetic brake, the 


pump, and the fan. 

Each motor is cooled by a radiator provided 
with a special fan the blades of which are 
reversible. 
rection of the current of air through the 
radiator to be made to agree with the direc- 
tion the car is running. A thermostat auto- 
matically regulates the degree of cooling ac- 
cording to the surrounding has oe or the 
speed of the railear. wx be, 

An air compressor driven off ‘the motor 
provides the compressed air required for the 
pneumatic control of the hydraulic brake, for 
the change-speed and reversing-gear boxes, the 
sanding gear and the whistles. 

The radiators, motors, gearboxes, and ex- 
haust silencers are carried on the bogies. The 
exhaust gases are discharged to atmosphere 
above the roof. The gas-oil tanks which hold 
150 litres (33 Imp. gallons), are carried in the, 
body close to the engines, 


the bogies and its motor. ' ho: en 


engine only when, owing to the condition of 


the track, the speed has to be reduced to 


60 km. (37.3 miles) an hour on the level. In 
' addition, with half load the car can be worked 


This arrangement enables the di. 


«fies 
: : i 

>a 
.-— The ine! tnotors are of. the D ‘eset ey 
airless- -injection type, made 
gnie Lilloise des Moteurs »; each engine has 


aed as a pein The 
embers are built up of 


d by fares aii 
| the reduction of Ses. 


by _ water; oe ‘boiler 


of the body so as to reduce to a minimum the 


time for the passengers to enter and leave 


the vehicle. The interior layout makes it easy 
to provide © accomodation for two classes of 


passenger, or for providing « non-smoking > 


or « ladies only » compartments. 
Brakes and sanding gear. — The rail motor 
coach is fitted with : : 


An oil-pneumatic brake oe on drums 
fastened to each pair of driving wheels; 


A hand brake aching on the driving pairs 
of wheels ; ; 
An electro-magnetic rail ae brake the 
action of which, being independent of adhe- 
sion, makes it possible to apply the brake at 


high speeds without risk of skidding the 
_ wheels. 


When running down gradients, the com- 


pression of the motors can be used for braking. 


Compressed air sanding for both directions of 
running is fitted. The simultaneous applica- 
tion of the oil-pneumatice and electro-magnetic 
brakes will stop the motor coach from a 
speed of 90 km. (56 miles) on the level in a 
distance of 100 to 150 m. (328 to 492 feet). 


Performance. — During the official trials, 
this rail motor coach reached the following 
speeds : 

On the level, 100 km. (62 miles) an hour in 
2 min. 38 sec.; 

On 1 in 200, 90 km. (56 miles) an hour in 
3 min. 30 SeC.; 

On 1 in 100, 70 km. (43.5 miles) an hour 
in 2-min.$-: 4 

On 1 in 66, 65 km. (40.4 miles) an hour 


in 2 min. 20 see. 


With one engine only driving, the rail 
motor coach attained on the level a speed of 
75 km. (46.6 miles) an hour in 4 min. in a 
distance of 2.5 km. (1.55 miles). 


"Pwo: entrance doors 2 are fitted on each side 
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3. — 1000-B.H.P. directly-driven Deutz-Diesel locomotive. 


(Diesel Railway Traction, supplement to The Railway Gazette) 


Despite the attractiveness of a direct drive 
between the engine and the road wheels, the 
inherent defects of the Diesel engine are such 
that only three attempts have been made to 
utilise this form of transmission in the 
22 years’ history of the oil-engined locomotive. 
The first two machines, the Sulzer-Diesel 2-B-2 
locomotive of 1912, and the Ansaldo 2-C-1 unit 
of 1929, embodied two-cycle engines and the- 
reby sacrificed a certain amount of flexibility 
in order to gain simplicity, and the third 
example of direct drive, found in the locomo- 
tive tested by the Humboldt-Deutzmotoren 
A.-G., which firm constructed the unit to its 
own designs after experimenting with a smaller 
machine, is also powered by a two-cycle engine. 
Another form of direct drive is the Kitson- 
Still, but in this case the Diesel cylinders are 
assisted by steam on the other side of the 
pistons at starting and during periods when 
great power is required. 

The 2-B-2 wheel arrangement, the two-stroke 
engine, and the rated output of 1000 B.H.P. 
of the Deutz product are the same as those 
of the pre-war Sulzer machine, but there the 
similarity of the two designs ends, for the 
Deutz locomotive has three double-acting ey- 
linders arranged in the same fashion as those 
of a steam locomotive, in place of a central 
crankshaft driving four single-acting cylinders 
arranged ina V. The 82-ton Ansaldo locomo- 
tive was powered by a six-cylinder two-stroke 
opposed piston engine mounted in the cab 
structure, the scavenging pump cylinders, 
which were used for starting, taking the place 
of normal locomotive cylinders. 


Direct drive difficulties. 


One of the basic problems of the Diesel 
locomotive is that of developing adequate tor- 
que at low speeds. Rigid connection of the 
motor with the driving axles is practicable 
only with a working cycle which develops, by 
aid of the smallest possible amount of external 
energy, sufficient torque at low speeds,. to 


provide for starting under load, acceleration 
and running up hill, After several years’ re- 
search work the Humboldt-Deutzmotoren A.-G. 
developed the Diesel engine so that it became 
possible to burn oil in the starting air during 
the first revolutions of the driving axles, 
without pressure-rise. Acceleration and climb- 
ing power are secured by supercharging; and 
the ordinary Diesel cycle with airless fuel 
injection suffices for running on the level. 
The compressed air requirements of the loco- 
motive are thus reduced to such an extent 
that the dimensions of the auxiliary engine 
and compressor remain within reasonable 
limits, viz., about 20% of the normal indi- 
cated power of the locomotive cylinders. 


Early trials. 


Preliminary trials of supercharging for 
climbing showed that it was impossible to 
start under load with cold, high-pressure air 
and change over to supercharged Diesel oper- 
ation after reasonable consumption of compress- 
ed air. The repeated expansion of cold air so 
chilled the walls of the combustion space that 
high acceleration was required to ignite the 
injected fuel. Pre-warmed high-pressure air 
gave little better results, the air quickly los- 
ing most of its heat, and the subsequent ex- 
pansion again resulting in’ such cooling that 
ignition could not be relied upon at low speed. 
Trials of various methods of warming the 
compressed air led .to the development of a 
device for burning small quantities of oil in 
the compressed air at constant pressure and 
without risk of explosion. In the first in- 
stance, an electrically-heated g@low-coil was 
used to maintain this combustion in a separate 
chamber, but it was soon found practicable 
to effect it in the engine itself. 

Following upon successful trials with a sta- 
tionary engine, the investigations were con- 
tinued with a standard Deutz four-cylinder 
geared Diesel locomotive of 100 B.H.P., re- 
taining the clutch and using the top gear. 
Satisfactory starting under load was obtained 


Fig. 1. — Direct-drive Diesel locomotive for light passenger service. 
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Fig. 2. — Layout of new 1 000-B.H.P. Deutz direct-drive locomotive. 
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Fig. 3. — Layout of 1000 B.H.P. Sulzer direct-drive locomotive, 1912. 


and there were also shocks when coasting. 
The difficulties were overcome by eliminating 
gears and driving directly on to the axles by 
means of connecting rods, as in steam loco- 


and the consumption of air was quite mode- 
rate. On the other hand, the backlash of the 
gears accentuated the shocks resulting from 
irregular ignition during the starting period, 


‘motives ; 
necessary to avoid peaks of combustion pres- 


but with this arrangement it was 


sure, and even to decrease the normal pressure ing the 


in order to reduce the stresses on the motion 
“work. o. es J 

In order to try out starting wit ‘reduced 
pressures. and increased admission, the injec- 
tion and valve gear of the 100-B.H.P. -loco- 
‘motive were reconstructed. In addition to 


the injection nozzles and pumps for ordinary 
Diesel working, the cylinders were fitted with — 
a second injection device for starting at low | 


pressure. The range of admission for air and 


fuel at starting was increased to 100° of crank, _ 
angle, and the ratio of injected fuel to air — 


supply was controlled to ensure regular firing. 
Exhaustive tests on a horizontal, double-act- 


ing, two-stroke cylinder provided the basis 
of design for the actual locomotive cylinders, 


and the construction of the experimental lo- 
comotive, which embodies buffing and draw- 
gear and various other standard details of 


the Reichsbahn, is shown by two of the ac- 


companying illustrations 


1090 B.H.P. locomotive. 


This locomotive was designed for light ex- 
press duties, where about 600 D.B.H.P. is 
required in normal work, and the maximum 
speed does not exceed 68 m.p.h. The three 
double-acting cylinders are each 300 mm. 
(11 13/16 inches) diameter by 600 mm. (23 5/8 
inches) stroke, the outside cylinders driving 
on to the crank pins of the second pair of 
coupled wheels, and the inclined cylinder on 
to the crank axle of the leading pair of 
drivers. The driving wheels are 1750 mm. 
(5 feet 8 7/8 inches) diameter, 
locomotive weighs 78.75 tons in working order, 
of which total 33.5 tons are. available for 
adhesion. At the maximum road speed the 
driving wheels make 333 r.p.m. This propor- 
tion is low, but it was desired to keep the 
axle load to a maximum of 17 metric tons. 
By allowing the bogie pivots a side play of 50 
mm. per side, curves of 395 feet radius can 


be traversed. The framing is a combination 


of the bar and plate patterns, and by suitable 
designing, the stresses in the rods, crossheads, 


air being Se through’ ane ee the air b 


fs 


of Tinks cormected to the wie on 


ches) diameter by 420 x 


electric generator. 


the ocr and has controls at each side. 
The fuel pump and its control gear are also 


from the second driving axle. 


and _ the 


' ject to criticism on the score of lack of stabi- 


for Diesel locomotives than at present exists. 


oe cylader: block. _The main engine 


dl eee i aid a 


The auxiliaries are. driven Yes a a wien 
thre ee- cylinder — single-acting 3 
gine, with | ‘eylinders of 240 mm. (0. 7 


stroke, which is mounted in the cab, 
ves the compressor, 


Babiaiers $0 the engine 
circulating water and lubricating — oil are are 
ranged at each end of the locomotive, thai at 
the end farthest from the auxiliary Di 


engine being driven by a small electric pesy 


without the. intermediary of gearing or a : 
The cab is situated near the centre of 


situated in the cab, the drive being taken 
Large bonnets 
at each end of the cab house the esl 
apparatus, fuel tank and silencer, 

The locomotive left the Deutz works in 


June 1933 and has since been running experi- 


mental road trials on different stretches of 


the German State Railways. Although various — 


troubles have been encountered, it is under- 
stood that the results have, generally speaking, 


_ been encouraging, par ticularly as regards the 


special features connected with the starting — 
and direct drive. From the vehicular point 
of view the locomotive seems to be all that. 
could be desired, although the 4-4-4 wheel 
arrangement has. in some instances been sub- 


es | 
Kg 


lity. The trials are of considerable import- _ 


ance, for a successful direct-drive locomotive — 


would probably create a much larger demand — 


One te he principal pr oblems Saraeshan 
v th the application of gear transmission: to 


esel ocomotives, whether of the heavy main- 
ne or / ale sy ks is ‘tite pr oviion, of a 


s or tne en one tie § a fee train; 
‘but which, when necessity arises, will be 
capable of rapidly and smoothly taking up 
« the full engine torque. The Lomonossoff 1 200- 
ag BELP. Diesel-mechanical locomotive was ori- 
od _ ginally provided with electromagnetic main 

and gearbox clutches, and although, for the 
¢ time of construction, the results obtained 
were quite good, a certain amount of wear 
a - 


.* 
| 


For some years the Fried. Krupp A.G. has 
given close attention to the various features 
connected with the design of Diesel-mechian- 
ical locomotives, and has developed the hy- 
draulie clutch shown in the accompanying 
illustrations. The unit shown in the half-tone 
is applied to the 1 450-B.H.P. locomotive built 


. 


— << ££ lh Uhm 


The Krapp hydraulic clutch applied toa -1450- -B.H.P, locomotive 
Pasir winy oct of the Boston and Maine Railroad. weuaer) 


: Diesel eee ‘Traction Ay “Supplement to The Railway Gazette.) 
2 - 13a 


and heating took place, and the time for a 
complete gear change was 15 to 17 seconds, a 
period which could not be regarded as satis- 
factory for future units. 


Since 1925, when the Lomonossoff locomo- ~ 


tive was completed, much progress has been 
made in clutch design, and hydraulic media 
are now in great favour, not only for high 
powers, but also for small locotractors which 
frequently have to develop their maximum 
tractive effort. The Lomonossoff locomotive 
itself has now been fitted with an hydraulic 
clutch of a type similar to that about to be 
described, and is now understood to be giving 
good service. 


Fig. 1. — Hydraulic clutch as fitted to 1 450-B.H.P. locomotive. 


to the order of the Boston & Maine Railroad, 
but which for the past twelve months has been 
running on the German State Railways. The 


’ engine is supercharged, and runs at a normal 


speed of 470 r.p.m., the maximum tractive 
effort being 50 000 lb., and the road speeds 8.7, 
16,31 and 60 m.p.h. A similar design has been 
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incorporated in the 600-B.H.P. 1-C-1 locomo- 
tive of the Japanese Government Railways. 
As may be seen from the sectional drawings 
presented herewith, the clutch consists essen- 
tially of a main casing with four cylinders 
arranged at right angles, the opposite pairs 


Fag tmlline 
Qi mgt 


Wy SECTION G.H. 


being connected by pipes, in which are located 
regulating valves. The casing also houses a 
jaw clutch and a spring coupling, and the 
four pistons are connected to a common crank 
pin. The main casing is rigidly secured to 
the main shaft of the Diesel engine, and the 


j 
G 
Y 
tA 
Bee 
g CA 


Fig. 2. — General arrangement of Krupp hydraulic clutch. 


crankshaft of the clutch is connected through 
the spring coupling to the primary shaft of 
the gearbox. 

In normal operation the cylinder connecting 
pipes are filled with the working fluid. The 
regulating valves are operated by a lever which 
also controls the jaw clutch, the latter being 
arranged to take the drive directly when the 
clutch is fully in and transmitting the whole 
of the engine torque, thus-relieving the load 
on the clutch, cylinders and pistons. In the 


« out » position of the clutch, the working fluid 
circulates through the interconnecting pipes, 
and there is no movement of the clutch counter- 
shaft. When the valves are closed, or partly 
closed, a resistance is opposed to the passage 
of the fluid, the amount of the resistance 
determining the slippage and torque trans- 
mission, Operating experience has proved that 
the capacity of the clutch can be evenly regu- 
lated from full open to full in without shocks. 
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5. — Electric heating of railway carriages for international trains. 


(Electric Railway Traction, Supplement to The Railway Gazette.) 


The heating of main-line coaches used in 
long-distance international traffic, or circulat- 
ing throughout five or six countries, as is the 
practice in Europe, presents certain difficul- 
ties, for the vehicles must not only be fitted 
with steam heaters, but also with electrie ap- 
paratus suitable for operation over various 
electrified systems which have not the same 
type of current or voltage. 


On d. ¢. lines the heating apparatus usually 
operates at the contact line pressure, and as 
there are a number of d.c. systems working 
at 1 500 volts,apparatus working at this tension 
is commonly found on the Continent. Within 
recent years a number of d.c. electrifications 
have been carried out or planned, e.g., in 
Italy and Poland, at a pressure of 3 000 volts 
and heating apparatus to suit this current 
will be one of the requirements of the future. 
Most of the single-phase railways employ that 
type of current at 1000 volts for the heating 
equipment of the rolling stock, and the systems 
at present used for connecting the 1 000 a.c. and 
1 500-volt d.c. heating circuits are none too 
simple, and the re-connection is carried out 
by hand. With the possibility of yet another 
voltage, it is obvious that there is room for 
a scheme which will not only be capable of 
dealing with the three different heating sys- 
tems, but which will also possess the feature 
of automatic re-connection to the correct volt- 
age. 

With these ends in view, Mr. Ivan Ofver- 
holm, the Chief Electrical Engineer of the 
Swedish State Railways, has evolved a plan 
in which each coach is fitted with two through- 
running heating feeders, one for 3000 volts 
and the other for 1 000-1500 volts, as may be 
seen from the accompanying wiring diagram. 
The low-voltage line will be arranged down 
the underframe, as at present, but the high- 
tension feeder will be laid along the roof. The 
heaters are dimensioned to suit a tension of 
1500 volts, but half of the heaters, H, in the 
diagram, &re insulated in such a way that 


HEATING FEEDER 3000 V. 
HEATING FEEDER 1500 ¢ 1000 V. 


Wiring diagram of Ofverholm train-lighting 
system for international carriages. 


when connected in series with the other half, 
H,, they can withstand a voltage to earth of 
3 000. 


Automatic adjustment. 


To permit of an automatic change-over from 
1000 to 1500 volts, there is incorporated an 
auto-transformer, A, with an auxiliary wind- 
ing which is connected to the solenoid of an 
automatie switch, B. If the feeder is on 1 000 
yolts a.c., the auto-transformer becomes mag- 
netised by a current led through the 500-volt 
winding, which is permanently connected in 
series to a few of the heaters. The solenoid of 
switch B then receives current and the trans- 
former earth circuit is closed. By means of 
the step-up transformation the two groups of 
heaters are supplied with a voltage of 1500 
and are connected in parallel to earth. If the 
feeder voltage is below 1000, the voltage in 
the heaters is proportionately less than 1 500, 
and the heating effect correspondingly lower. 

Where the feeder is alive at 1 500 volts d.c., 
the transformer does not function as such, and 
as the solenoid of switch B does not receive 
eurrent, the earth connection is not made, and 
the heaters receive current direct at 1 500 volts 
through the 500-volt winding of the transform- 
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er. With 3 000 volts on the feeder, the change- 
over switch, C, automatically connects the 


heaters in series at 3 000 volts-by means of a» 


solenoid connected direct, or through a resist- 
ance to the high-tension supply. The common 
connection, K, of the two heater groups, is 
permanently connected, through an over-current 
breaker, to one end of the transformer wind- 
ing, and thus to the low-tension heating feeder. 
As the connection between 1000 and 1 500 
volts can be effected by a simple relay and 
low-tension operating coil, it can be made fully 
automatic under all conditions, although hand 
operation can be fitted in addition. 

There is a possibility of the solenoid of the 
switch B, if connected up as shown in the 
diagram, being momentarily magnetised, and 
closing the contact when the feeder is taking 
d.c., thus earthing the feeder, and to prevent 
such an occurrence the switch can be given 
time-lag, or an auxiliary relay may be incor- 
porated. 


Since the insulation of the feders hitherto 
used for 1 000 and 1 500 volts does not permit 
a tension of 3 000 volts being applied without 
precautions being taken, and since the various 
connections are not designed for so high a 
voltage, such an arrangement with two feed- 
ers can probably be considered as the most 
suitable solution. . The new 3 000-volt feeder 
would be provided with considerably heavier 
insulation than that now internationally used 
for 1500 volts. Should it be a question of 
employing a common feeder, due to which the 
already installed feeder in coaches in service 
must be reinforced, then the system can easily 
be adapted for the purpose. Resort can be had 
to relatively simple change-over switches or 
relay combinations which can be arranged ac- 
cording to different methods and wiring prin- 
ciples already well known. We are indebted 
for much of the foregoing information to the 
Asea Journal, published by the Swedish Gen- 
eral Electric Company. 


Pecicas. Sing ee in ieee masses, 


with the release and exchange of heat 


in great quantities. These phenomena are 


; 


t 


effected by the composition of the pig 
iron and the loads and characteristics of 
- the blast and should, however, result in 
products of given quality and at tempe- 


_ ratures laid down to within a few de- 


grees. To get this result necessitates the 
intervention of the steel makers as the 
result of observations during the work 
and carried out rapidly, as it is still a 
_ particular feature of the steel works that 


. conversion of the steel starting from 


os 


the pig. iron takes Beee in a very short 
Dime. 

Mr. Latfargue, in the prefuce, to his 
Rick. states that he deals essentially with 
current practice in it, and the book does 
in fact meet this definition, if by that 
we understand that the reader can find 
- therein all the information he may need 
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' equipment such as the converter, 


vo (10 1 1/2; x 8 iistiee) tr 
he _ HEApQUuaRTERS Orrices 


+ 


a ee neen oe pains in re- 
ig Otek new issue (the 7th) of the 


, list of stations, which had become ne-— 
_cessary, 
given was no longer correct, 


as much of the information 
largely 


through new countries having joined. 

As before, the stations are given in 
alphabetical order, and the name is fol- 
lowed by that of the country, and of the 
railway, and by figures, letters or signs 
defining the conditions governing the 
consigning of goods. 


E. M. 


on the physical and chemical pheno- 
mena the steel works engineer is called 
upon to observe every day. Amongst the 
information given will be found much 
numerical data which we need to under- 
stand and control the successive trans- 
formations which take place in the ma- 
terials used. 

The. technological description of the 
machinery. has been deliberated left 
aside, as descriptions of it can be found 
so easily. The same remark applies to 
the organisation of the gangs in the 
works as this depends upon the special 
conditions at the works and on the scale 
of production. On the other hand, every- 
thing dealing with steel making properly 
speaking has been reviewed “from the 
theory of basic conversion to the making 
of the ingot, not forgetting the essential 
the 
ladle, and the ingot moulds. 

An analysis of the factors affecting 


J, i * fee 


Prides us Saith ie means ition cost to ap- 


preciate from these two. aspects — ae 3 ne 


working of the steel works. 


The second part of the work Hredee foes 
with the TTBS. eee slags, their : 
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| ‘The Container, Bulletin of the ineranaont) Comatee Babb, found led un 
auspices of the International Chamber of Commerce, 38, Cours Albert a Pari 
ber 1, January 1934 (first year of a. om 


Though born but yesterday, the con- 


tainer has already become part of the 
normal practice of several railways. The 


leading constructional details have been © 


fixed to allow of its use in international 
traffic : shape, overall gauge, dimensions 
(by classes), strength, method of carry- 
ing, equipment for loading them, ete. 
The rates have been adjusted to suit this 
new tool, and steps taken to deal with 
them when passing through the customs. 
In America special stations at which 


containers are sorted out as to destina- 


tions are already in existence. 


This rapid evolution of a new appli- 
cation is symptomatic and reveals its 


value. The container gives us door to 
door transport. The body of the wagon 
has become moveable and, in addition, 
can be sectioned into several parts easy 


to handle, which are taken to the cus-— 


tomer to collect or deliver the goods, and 
are conveyed either by rail, or by road, 
or are sent oversea on the deck of a ship, 

There was the danger of very different 
designs of containers being made to suit 
the standards of the different countries, 
as this would have compromised the re- 
sults: this was appreciated by the promo- 


tors of the International Container Bu- 


reau, set up the 22nd February, 1933, and 
whose object, as shown by the statistics 
published in fine in the first number of 
its Bulletin is to take or suggest, « in a 
general manner, all measures which may 
assure the growth of container traffic » 
and whose first object is « to effect 
as soon as possible the standardisation 


of the types of containers for use in. in- 


of the International Container Bureat ; 


of Ghee Tepes of ile Be os utilised % 
internal traffic ». We will limit urselves 
to ae? eave te ae a 


of this new enna ot ete 
quotes the opinions of many well-] 
authorities, describes the arrangements 
and eppercs used in handling contai 1 


afraetion of cage ers. on depehltohea let-_ 
ters from its correspondents. 
In the final section entitled: « The work 


since its foundation » valuable info 
ation will be found about the constit 
tion of the Organisation, on the decisions 
already arrived at and the working meth- 
ods adopted. Two Commissions share the 
work: one is a technical commission 
and the other a commercial commission. 2 
In addition to the text of the rules and 
regulations, the Bulletin contains, as ap- 
pendices, « the technical conditions for 
the admission of containers into inter-. 
national traffic » with drawings of the 
loading gauges allowed, and the condi- 
tions to be complied with in order = 
pass the customs. 

The creation of the International nas 
reau, the first measures and decisions 
which it has arrived at, and the publi-_ 
cation of its Bulletin certa inly mark a 
stage in the progress of transport and | 
in the collaboration between railway and 
road, a collaboration which was 
guiding principle of the er Ci 
mittee. gery M. 
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is, ‘Dunod, 92, rue Bonaparte. ‘1 volume (10X15), 
Pens: et 67 Saat (Prix: 20 franes francais.) 
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AUD (R.). 
senda de métallurgie, 


Tis, Dunod, 92, rue Bonaparte. 1 volume (lox 15), 


pages et 64 figures, [Pax 20 franes francais.) 
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.MPSAUR (N.). 

ca du gtaissage. Théorie, machines, huiles, 
Ss. 

ris (V*), Delagrave, 15, rue Soufflot, 1 volume 
<25),, 53 figures. (Prix ; 30 franes francais.) 
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VALLIER (H.). 
urs pratique @électricité industrielle A Pusage des 
essionnels et des éléves des écoles d’enseignement 
nique. 

me III: Applications des courants électriques, 


rage, chauffage, force motrice, électrochimie, télé- 


hie, téléphonie. 


iris, Ch. Béranger. 1 volume, 432 pages et 443 fi- 
8. (Prix: 60 francs hae aa 


la dite deat tts syndicale, i rue i 
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Legons sur Ja théorie de Vélasticité et ses reladénk 


| avec la résistance des matériaux. 


Paris, Léon Eyrolles. 1 volume (16.525), 195 pages ; 
“et 49 figures. nig 20 francs francais.) 
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_ Agenda du béton. 


Paris, Dunod, 92, rue Bonaparte. 1 volume (10x15), 
365 pages et 24 figures. (Prix: 20 francs francais.) 


1933 ‘ 624 9 
GELBLUM (A.). 4 

Charpentes rationnelles les plus économiques. Bati- 
ments industriels en acier. 


Paris (6°), Dunod, 92, rue Bonaparte. 1 volume 


(16X25), 324 pages, 323 figures et 16 planches. (Prix : 
125 franes francais.) 
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GROS (Ch.). 

Traité complet de soudage aux soudures fortes et 
aux soudures d’étain. 

Paris (6°), Desforges, Girardot et Cie, 27 et 29, quai 
des Grands-Augustins. 1 volume, 115 pages et 123 fi- 
gures. (Prix: 10 francs francais.) 
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Cours de mécanique générale. 3° partie : Dynamique. 

Paris, Ch. Béranger, 15, rue des Saints-Péres, et 
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pages, 131 figures. (Prix: 12 frances francais.) 
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Instructions pour V’exécution des dessins techniques. 
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cais. 

Paris, Ch. Béranger, 15, rue des Saints-Péres, et 
Liége, 1, quai de Ja Grande- “Bretagne. 1 volume (15X22), 


| 66 pages et 37 figures. (Prix: 22 francs frangais.) 


a) The Saichare ‘placed over the title of each able are those of the decimal classification proposed by the Railway Congress 


jointly with the Office Bibliographique International, of Brussels. 


(See « Bibliographical Decimal Classification as applied to 
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_ Les tunnels sous ’Escaut, 4 Anvers. 


_ Liége, La Technique des Travaux, 196, rue Grétry. | 


1 volume, 72 pages, 66 fig. (Prix: 15 francs belges). 
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 Lindustrie ferroviaire et le caoutchouc. 


Paris, Sté Dunlop, 64, rue de Lisbonne, 1 Lapa | 


(24x 35), 45 pages et figures. 


1933 621, 624, 656 & 691 | 


MASSOTTE (E.). 7 | | 
Carnet des travaux publics et du batiment. 


Fascicule I. — Formulaire des poutres droites, des 


cadres et des arcs maconneries. _ 


' Fascicule II. — Le béton armé. 
_ Fascicule IT]. — Charpente en bois et métallique. 
‘Couverture. Be ns deinen 

‘Fascicule IV. — Fondations et mécanique. 
- Fascicule VI. — Voies de communications terrestres. | 


Routes et voies ferrées. 
a Ch. Béranger, 15, rue des Saints-Péres, et 


_ Liége, 1, quai de la Grande- -Bretagne. 


eset I: 197 figures et tableaux; 


= Tie 87 —_ = 
— Tit: 126 — — 
= TV 116 — a5 
— VI: 118° = —= 
(Prix: 30 franes fran¢ais chacun.) 
1933 ee ak 


METZ (N.). 

Le laminage du fer 4 chaud et le tracé des canne- 
lures des cylindres de laminoirs. 
_ Esch-sur-Alzette (Luxembourg), Van Neste, Sites 


Ingénieur. 1 vol., 417 pages, 763 figures et 16 planches. © 


(Prix: 325 francs belges.) 


1933 531 


PAINLEVE (P.) et PLATRIER (Ch.). 
Cours de mécanique. 


Paris (VI°), Gauthier-Villars, 55, quai des Grands- 
Augustins, 1 volume (2328), 644 pages. (Prix: 150 


franes francais.) 


1933 | 385. (02. 


PLACE (P.). 

Agenda de chemin de fer. 

Paris, Dunod, 92, rue Bonaparte. 1 volume Os 15), 
426 pages et 63 figures. 


\: “FU933iseat ten > ate 
SCHLAG (A) et DEMARS (©). adh 


| calcul des aléments de machines, 
ineze, poeee aks, 1 vol. (Prix: 30 


rh TAT 


1933 po ost aa aa aud J 
Tracé des voies de chemin ae fe POERT b, 
| Lyon, Mare Camus, 8, avenue de la Bib iothe ue, 
Aol volume. (Prix: 18 franes francais) 


| =:1938 By 
ADOLPH (E.). ; 
Eisenbahn-Gitertarifwesen, au as SoM 
Berlin, Verkehrswissenschaftliche Lehrmittelg: 
schaft m. b. H. bei der Deutschen Reichsbahn. 1 B 
| 106 Seiten. (Preis: 7.15 R.M.) , 


} 1933 i if Di fs es 
| BEYER (K.). , i 4 

| Die Statik im Eisenbetonbau. a 
Leipzig, Johann Ambrosius Barth & Briissel, 


| Fils, 22, rue des Paroissiens. 1 Band, 389 Seiten, 1 
len und 572 Abbiduasey, (Preis: 32. 50 R. M.) | 


1933 ier ms 
BLEICH (F.). a 
Stahlhochbauten. 


Leipzig, Johann Ambrosius Barth & Briissel, 
Fils, 22, rue des Paroissiens, 2 Binde, 559 und 93 
| ten und oe Abbildungen. (ereh 46.50 RM.) a5 


1933 - 691 & m1. 3 
| EMPERGER (F.). 
Handbuch fiir Eisenbetonbau. 
Berlin, Wilhelm Ernst & Sohn. 1 Band, 241 Seiten 
& Abbildungen. (Preis: 5.50 aan " 


1933 
GIRNDT (Mg. 
Baustoffkunde, 
Leipzig, Johann Ambrosius Barth & Brissel, Ic, 
Fils, 22, rue des Paroissiens. 1 Band, 196 Seiten mig 
148 Abbildungen. (Preis: 6 RM.) 


336, 
: HAUSEN (HL) & 


cena etumiteaec 
: 2 RM.) 


385. (08 


ete fiir E Lseoha, Strassen 
Ambrosius- Barth & Briissel, Falk, 
od le 


Band, 300 Seiten und 
6 R. a) 


a, 


; 656 225 
Be cpa yon Wracbtnatlsdgaccn auf 
ichsbahn von Ausland zu Ausland. 


nturen ue Deutschen Sonar Ge 


‘AMERICAN WOOD-PRESERVERS’ 


igen bei den Reichsbahndirektionen, 


Sa P oy 


irencicn 


625 142.2 (06 (73) & 691 (06 (73) 
ASSOCIATION. | 


Proceedings of the twenty-ninth annual meeting held 
at Hotel Sherman, Chicago, Ill., January 24-26, 1933. 


Washington, D. C. PE eb ed by the Association. 
622 pages, tables & fig. — 


1933 351 .712 (06 
_ British Standards Institution annual report and 
indexed list of British standard specifications. (C. ide 
800), July, 1933. 


London, 8. W. 1. Published by the Institution. (8 1/2 


bees 61/2 inches), 96 pages. (Price: 1 sh.) 


1933 656 .232 


DANIELS (W. M.). 


The price of transportation service. ; 
New York, Published by Harper & Brothers. 
x5 ages 86 pages. (Price: 75 cents.) 


1933 621 .39 
EDGCUMBE (K.) & OCKENDEN (BOES Ss 

Industrial electrical measuring instruments. 

London and New York. Isaac Pitman & Sons. (6 X 9 


(7 1g2 


inches), 553 pages, illust., diagr. and tables, (Price: 
$ 7.50.) 
1933 385. (08 (.52) 


‘et OF JAPAN. DEPARTMENT OF 


RAILWAYS. 
Annual report for the year ending March 3lst, 1932. 
Tokyo, Printed at the Tokyo Tsukiji Type Foundry, 


_ Ltd. 300 pages, tables & fig. 


1933 347 .763 (.73) 
MULLER (HELEN M.). 

Federal regulation of motor transport. 

New York. Published by the H. W. Wilson Company. 
(7 3/4X5 paehee), 154 pages. Bound in Cloth. (Price: 
90 cents.) 


1933. 656 .255 
ROBERTS (W. S.). 
Railway track occupation: Description of safeguards 


and economies. Bulletin No. 15 of the racial Signal 
Co, Ltd., Fazakerley, wea 9. 


Le | ee ee 


54/2 inches), 


WORLD CALENDAR ASSOCIATION. 


1933 es 
‘SMITH DUNCAN “guntaN). 


/ 1933 


A British ‘Railway behind the scenes, 
A study in the science of industry. 


London, Ernest Benn Limited. One oni 
of 214 pages, sea icraes 
bound: 5 sh. net.) , 


1933 


- Journal of calender reform. ee 
‘New York City. Published by the World Calender 


Association, Inc., 485, Madison Avenue. 168 pages. 


621 1 | 


. The running and imnittenands of steam reciprocating } 


1933 


machinery. 


' London, E. 0. 3. The Pvcrente of Trae Engineers, | — 


85/88, The Minories. (Price: 5 sh. net.) 


[ 016 385. (08 ] 


in French. 


Annales des Ponts et . Chaussées (Paris). 
1933 624 .2 


Annales des ponts et chaussées, partie technique, juillet-~ 


aotit, p. 121. \ 


BACHET. — Note sur le flambage d’une piéce com- 
primée stabilisée par des réactions. latérales, (2900 
mots & ae7 


ernie; des travaux weilics: a Belgique. 
(Bruxelles. ) 


- 1933 625 .113 
rere des travaux publics de Belgie aott, Pe 5353 
-octobre, p. 675, 


LAMOEN (J.). 
gressifs. (8700 mots & fig.) 
1933 a 60k | | 


Ann. des travaux publies de Belgique, aofit, p. 551. 


DUTRON (R.). — Etude sur les sables. (5 800 ‘ie: | 
6 tableaux & fig.) i 


oF 656 2 (02 
y ‘WILLIAMSON (J. oh, RB. Se. Barrister- -at-Law. 


(9 x | 
(Price, cloth-_ 


529 (06 | ti 


II, — PERIODICALS. 


— Le tracé des raccordements pro- 


} ; 1s 


Arts et Métiers. (Paris.) 
1933 eS an 
Arts et Métiers, septembre, P. 25. 


DOMBROVSKI (P.). 
| poundage des moteurs a ‘combustion. 


fig.) 
51533 ey 
‘Arts et Métiers, octobre, p. 241. i ‘ 
DEGLARGE. — Comment, allier le rail ‘ 
(7500 mots & fig.) 


, ———. 


-~Bulletin de la Société des 
de France. 


1933 ; 
| Bull. de la Soc. des ing. civ. a 


LOUIS (J:). — La soud’ 
| tion des réservoirs soudés, 
& fig.) Ae ‘ 


Me 


oe . 
S 


1933 : 656 .1 & 656 .2 
ull. de la Soc. des ing. civ. de France, mai-juin, p. 629. 


DUPUIS (M. D.). — Le rail et la route. (50000 
ot.) 
1933 621 .43 


ull. de la Soe. des ing. civ. de France. Procés verbal 
de la séanece du 27 octobre, p. 383. 

DUMAS (L.). — Conditions d’emploi des automo- 

rices Diesel sur les grands réseaux de chemins de fer. 

ommunication et discussion. (11 800 mots.) 


1933 656 .1 & 656 .2 
mull. de la Soc. des ing. civ. de France. Procés-verbal 
de la séance du 10 novembre, p. 429. 


PIESSES (R.). — Quelques aspects de la lutte entre 
, chemin de fer et automobile. (6 300 mots.) 


Bulletin de J’Union internationale 
des chemins de fer. (Paris.) 


62933. 656 .1 (.4) & 656 .2 (.4) 

mull. de Union intern. des ch. de fer, aofit-septembre, 
p. 302. 

Rapport des Chemins de fer allemands et des Chemins 

ie fer fédéraux suisses sur la question: Concurrence 

t coopération en trafics voyageurs et marchandises 


mtre chemin de fer et automobile.- (Juin, 1933). (21 000 
nots.) 
1933 313 .385 


gull. de Union intern. des ch. de fer, aofit-septembre, 
Br p.- 326, 

Statistique internationale des chemins de fer (3 700 
nots. ) 


1933 385 .4 (.44) 
ull. de ’'Union intern. des ch. de fer, octobre, p. 341. 


Modifications au régime des grands réseaux de che- 
nins de fer francais. (9 300 mots.) 


1933 385 .1 (.494) 
Bull. de ’Union intern. des ch. de fer, octobre, p. 351. 


La situation financiére des Chemins de fer fédéraux 
suisses et les résultats de leur exploitation en 1932, 
(9 700 mots.) 


1933 385 113 (.44) 
Bull. de PUnion intern. des ch. de fer, octobre, p. 362. 


Les résultats de l’exploitation des cing grandes com- 
pagnies de chemins de fer francais en 1932. (12 200 
mots.) 


1933 385. (06.12 
Bull. de ’Union intern. des ch. de fer, octobre, p. 376. 


L’/union des administrations de chemins de fer de 
YEurope Centrale. (4400 mots.) 


: Bulletin des transports internationaux 
par chemins de fer. (Berne.) 


1933 656 .235.7 
ull, des transp. intern. par ch. de fer, octobre, p. 414. 
GIANNINI (A.). — La réglementation uniforme du 
ramsport des colis express. (4100 mots.) 


7* 


say. yee 


1933 313 .385 (.45) 
Bull. des transp. intern. par ch. de fer, octobre, p. 455. 


Résultats de V’exploitation des cheming de fer ita- 
liens de Etat pour l’exercice 1931-32. (1600 mots.) 


Bulletin technique de la Suisse romande. ( Vevey.) 
1933 : 624 .2 


Bull. techn. de la Suisse romande, n° 20, 30 septembre, 
p. 241. 
TRUB. — Calcul statique de cadres rectangulaires 


rigides 4 angles arrondis sous pression uniforme. (700 
mots & fig.) 


1933 $56 .22 (.493) 
Bull. techn. de la Suisse romande, n° 20, 30 septembre, 
p. 248 


KATEL (I.). — Les « Trains-radio» de la Société 
Nationale des Chemins de fer belges. (1000 mots 
& fig.) 

1933 621 .43 


Bull. techn. de la Suisse romande, n° 23, 11 novembre, 
p. 287. 
Le moteur Diesel dans la traction sur rails. 


(2 200 
mots & fig.) 


Chronique des transports. (Paris.) 


1933 656 .225 (.44) 
Chronique des transports, n° 19, 10 octobre, p. 3. 


Les chemins de fer francais et le transport des pro- 
duits coloniaux. (3600 mots.) 


1933 
Chronique des transports, 


La réglementation des 
Maroe. (1 700 mots.) 


656 .1 (.64) 
n° 21, 10 novembre, p. 3 
transports automobiles au 


Génie civil. (Paris.) 


1933 62. (01 
Génie civil, n° 2668, 30 septembre, p. 323; no 2669, 
7 octobre, p. 347. 
LAZARD (R.). — Le ealeul des ouvrages circulaires, 
(6400 mots & fig.) 
1933 624 .63 (.485) 


Génie civil, n° 2668, 30 septembre, p. 332. 


Le nouveau pont en béton armé sur le Tranebergs- 
sund, 4 Stockholm. (1600 mots & fig.) 


1933 621 132.8 (.44) & 621 .43 (.44) 
Génie civil, no 2669, 7 octobre, p. 341. 


MARTIN (H.). — Les nouvelles automotrices 4 mo- 
teurs des Chemins de fer de Etat. (6700 mots & fig.) 


1933 624 .63 (.44) 
Génie civil, n° 2670, 14 octobre, p. 365, 

ROUSSEL (L.). — La reconstruction du pont de 
Champigny, sur la Marne. Serrage du béton armé par 
des appareils de pervibration. (3800 mots & fig.) 


siveryente: eatnceie Diesel, a eur “hogies “moteurs, ob 
aes Etablissements de- Dietrich & Cie. (b Le mots is 


a tie Peete Sie i 


aeenmee Pate hae Se eo 1 | 
| Génie civil, n° 2671, 21 cone p- 400. + 


- SEIGLE (J.). — Nouvelle théorie proposée pour Ja 4 
a Nerstiion des aciers recuits. (3 800 mots & fig.) . 


F241 Sea eS 62. (OL & 721 cae D 
ms : Génie civil, no 2671, 21 octobre, p. 403. as 
_ JUILLARD (H.). — La recherche et la mesure des | ™ 
ie déformations dans les grands barrages en béton, (4200 | 

spe tigord mots & fig.) gestae 


1933 3 62. (01 & 691 
Génie civil, n° 2672, 28 octobre, p. 430. - 


MARCOTTE (E.). — L’essai rapide des chaux. et 
ciments sur les chantiers. (2700 mots & fig.) 


as “métallique pom 
& fig.) : : ; 


08935 > bale: SP aapeheaile ee eee 
Les. Chieming de er et le} 


Les traverses | en pin. 
mots.) -: 


pe 


1933 ; Mere; Pod 691 

_ Génie civil, n 2673, 4 novembre, p. 445. cf 
LOSSIER (H.). — O0 les progrés de la gecliaiue 
actuelle conduisent-ils le beton armé ? (2 7 mots 
et Aipee) ; 


2 ; a et, = fen) ‘de ee any ai 
1933 669 mots & * fig, » 
=% Génie civil, n° 2674, 11 novembre, p. 479. 
ie _ Nouveaux trains de laminoir obliques pour la fabri-— ; 1933, : 7 Dal. 
cation des tubes sans soudure, en pariont i de corps | Les Chemins de fer’ et les Tramways, eo! 
: Locomotive Pacific a simple expansion, n° 


ereux. (1 500 mots & fig.) 
London Midland & Scottish Railway. (8 9003 mot 
1933 


Les Chemins de fer et les ‘Tramways, octo 


Boite de vitesses type « Supersouple > pour loe 
teurs” Diesel. (2 800 mots & ead shire = 


1933 en; 
Les Chemins de fer a les Tramways, Goloheae 


Bogie amorti pour Pe yose Hlectriqus 
(3 600 mots & fig.) Fe: ty 


1933, 


— 


ae ‘yon 


La Science et la Vie. (Paris.) 


1933 tape a 531 45 & 621 89 
‘La Science et la Vie, octobre, p. 303, 

CHARMEIL (A.). — Comment, en mécanique, les_ 
«roulements » ont vaincu les frottements. Roulements ' 
a billes, 4 rouleaux, 4 aiguilles, sur huile. (4400 mots ‘ 
ee) » Linehan 


La Traction Gegedue. (Paris.) 


1933 E 621 33 (06 
La Traction électiique, septembre, p- 161. 


La traction électrique au Congrés ‘nbeenautaca 


mote & fig.) 
ad délectricité de Paris (juillet 1932). (4 ee mots.) | 


1933 - pee aes ted ee & 62: 
Tes Chemins de Sen et les Tramways, octobre, 


_ Freinage combiné eleetto geen aaa et a air 
primé, (1 800 mots & fig.) Pee 


Les Chemins de fer et les Tramways. (Paris.) 


. 1933 ; 621 .131.3 (.44) | 
Les Chemins de fer et les Tramways, septembre, p. 205. 1933 
vi Le banc d’essais de locomotives de Vitry de VOffice Les Chemins de fer et les Tramways, novembre 
; Central VEtudes de matériel de chemins de fer. (4000 Le remplacement des trains par les services aw 


mots & fig.) biles et le sehour au rail. (3900 mots.) : = 


Revue | cesiete des, ear de ate Eesha a 33 
_ PLACE dee — ket @essais de locomotives: de 


1933 625 173, ( 44) ] 

s | Revue générale des chemins de fer, octobre, p. 348. 
EHRMANN. — Les renouvellements de ballast 

moyen d’engins mécaniques sur le réseau d’Alsace 

| de Lorraine. ((3 400 mots & fig.) 


ci OS hele Boe ial age Pate ee 
a Revue générale des chemins de fer, octobre, p. 357. | 


Le rechargement des rails au chalumeau oxy- aoery Ie: : 
} nique. iG an mots & fig.) aes 


|} 1933 313 .385 (44) 
if Revue générale des chemins de fer, octobre, p. 362. 
: Résultats obtenus en 1932 sur les réseaux des cing 
mee cdosyns & 656 2 2 (498) | compagnies principales dese chemins de fer francais. 
(1 400 mots.) = ; 


( sbi (P pee a 


1933 | 385 .113 (.494) 
| Revue générale des chemins de fer, octobre, p. 372. 

Les résultats d’exploitation des Chemins de fer fédé-— 
raux en 1932. (4700 mots.) 


1OSSGI. ah 621 .335 (.44), 
Revue générale des chemins de fer, novembre, p. 407. 
LEBOUCHER. — La locomotive électrique 4 srande 


vitesse type 2-D- 2, série E. 4801 de la Compagnie des) "2 aan 
‘Chemins de fer du Midi. (8400 mots & fig.) 


le de . teeta ad Eos 


621 33 (.42) 


ie 1933 . 7 625°423, 8 
tt fait, ae 
: ferrées: et a eran ahaa aed Revue générale des chemins de fer, novembre, p. 429. : 

+ Tien Londres (Vietoria a GIRAL, — Assainissement de voies principales en 


exploitation dans les tranchtes aie (2 900 mots 
&. fig.). . ae hag: 


1933 $85. 113.(44) 


- mre Fag ee anes ants Revue générale des chemins de fer, novembre, p. 437. 
rerrées » 2 Bep Résultats dexploitation des Chemins de fer Piste a 


Mesures d’exploitation commer- | °* de Lorraine en 1932. (4400 mots.) pay : 


nenter la vitesse des tramways 


| 1933. ee 385 113 (.493) : 
Revue générale des chemins de fer, novembre, p. 450. » 
Résultats du sixiéme exercice (1932) de la Société po 


Nationale des Chemins de fer belges. (4300 mots.) 


1933 : ; 621 .135.1 (.44) : 
Revue générale des chemins de fer, novembre, p. 457, 


_ Appareil pare-brise pour locomotives. (500 mots & 
fig.) 


lations a moyens reedtacies pro- 
‘rendement du personnel. (3 800 


motives” «Rona». (3 800. mots & betas 


Bok) putea teyue: universelle des transports 

ee ae Eh das communications. (Paris.) 
Rr, 1933 385 | nal 
ee aos “Revue universelle transports et des communications, i 
= 7 “octobre, noel at a) 
¥ ik SZTOLCMAN 8 — Caleul des dépenses @exploi- f 
e tation des chemins de ter projetés. (2500 mots & | 
2 2 tableaux.) (A suivre). 4 te 
Boe 5 SB51933% = 625 .216 (.4) | 
S _ -—Revue universelle des transports et des communications, | 
Es eeesoctobre; piB 19) 


>> = YEHNDER ‘(R.). 


en Europe. (5000 mots.) 


In German. 


Archiv fiir Bisenbahnwesen, ie 


1933 
_ Archiv fiir Hisenbahnwesen, — ay ee S. 845. 


HAUSTEIN (W.). — Die Lehre von den Offentlichen 
Sachen und vom Offentlichen Eigentum im Eisenbahn- | 


recht. (16500 Worter.) 


1933 i 
Archiv fiir Eisenbahnwesen, Juli-August, S. 889, 


Sep- 
: tember-Oktober, S. 1115. 


MEYER. — Uber einige Verwaltungs-, Pinanie! und { 


Rechtsfragen der Betriebswechsel-Bahnhéfe. (21100 


iS Wirter.) + Heb Ck 


1933 385 .113 (.438) 

Archiv. fiir Eisenbahnwesen, Juli-August, S. 995. 
a WYSZOMIRSKI (K. Dr.). — Die Polnischen Staats- 
is bahnen im Jahr 1930. (7 200 Worter.) 
Ze 1933 313 .385 (.494) 
ay fiir Eisenbahnwesen, Juli-August, S. 1017. — 


NITSCHKE, — Die Schweizerischen Bundesbahnen 
im Tahe 1931, (1500 Worter.) ; 
> Sha 1GS9 385 113 (.439) 


_. Archiv fiir Eisenbahnwesen, Juli-August, S. 1024. 
BELA ROMAK. — Die Koniglich Ungarischen Staats- 
- bahnen im Betriebsjahr 1930-31. (4200 Worter.) 


* 


ntré C9 gle | 
et du parcours des locomotives. neuter pour loco: 


| (3200 ‘Wiarter.). 
— L’état actuel de la question de 


_ _ -Vattelage automatique des véhicules de chemins de fer | 


385 


1933 z 
Archiv fiir Eisenbahnwesen, 
8. 1343. 


656 .214 |. 


foyedcsie 


" PASCHEN (W. ite —_ - Die 
_ strassen Indochinas. (270 


1933 


& Sole om 


HSSELBRUGGR. =e ‘Abhingigkelt. ri s mor : 
(17 700 Worter & Karte.) 


1933 4 
Archiv fiir Eis enbahnwesen, 
S. 1451. 


Die Eisenbahnen des Deutschen Reichs 1981. 
| Worter.) 


1933 «go lealoiae 385 1 3 
| Archiv fiir ‘Kisenbahnwesen, November Poa 
1405. aos 


Die Eisenbahnen der ‘tachechoslowakischen. Re 
im Jahr 1931. (6 800 ae . 


~ 1933 5° 313.385 73) 
banal fiir Bisenbaknwesen, November ; - Dezembe 
Sy 15i7- 


‘Die Eisenbahnen der Vereinigten Binabed von A ne- 
39ka, in den Jahren 1930 und sear ahcsa 
& Karte.) | 


Die Lokomotive. (Wien). 


1933 621 .132.1 (.47) 
Die Lokomotive, Oktober, S. 181. 
- Yom russischen Lokomotivbau. I. 


Abb.) 


1933 
Die Lokomotive, Oktober, S. 185. 
STEFFAN, — Neuerungen im Lokomotivbestand der 
kgl. italienischen Staatsbahnen. (5000 Wérter & Abb.) 


1933 621 .132.1 (.56) 
Die Lokomotive, November, S. 201. 

Neue Lokomotivbauarten der Tiirkischen Staatsbah- 
nen, (1800 Worter & Abb.) 


(2800 Wéorter & 


621 .132.1 (.45) 


Elektrische Bahnen. (Berlin.) 


1933 621 335 
Elektrische Bahnen, September, 8. 208. 

MIROW (L.). — Nutzbremsung bei Einphasen-Wech- 
selstrom-Triebwagen. (1900 Wéorter & Abb.) 


1933 621 .335 
Elektrische Bahnen, September, 8. 218. 


APELT (O.). — Eine neue EHinrichtung zur besseren 
Ausnutzung des Reibungsgewichtes fiir elektrische 
Drehgestellokomotiven mit THinzelachsantrieb. (1700 
Worter & Abb.) 


1933 
Elektrische Bahnen, Oktober, S. 225. 


SCHMITT (H.). — Der elektrische Betrieb der Hisen- 
bahnen yon New York. (2000 Wiorter, Karte & Abb.) 


1933 621 392 & 621 335 


Elektrische Bahnen, Oktober, 8. 229. 

REITER (M.). — Die Lichtbogenschweissung im 
Bau elektrischer Lokomotiven. (2900 Wé6rter & Abb.) 

1933 621 .333 
FElektrische Bahnen, Oktober, S. 235. 

FLASSER (A.). — Neue Schaltungen zur Priifung 


621 .33 (.73) 


yon Reihenschluss-Bahnmotoren unter Last. (5100 
Wiorter & Abb.) 
Glasers Annalen. (Berlin.) 
1933 385 (.42) 


Glasers Annalen, Heft 5, 1. September, 8S. 33. 


WERNEKKE,. — Die englischen Eisenbahnen im 
Jahre 1932. (3400 Wéorter & Abb.) 
1933 621 114 


Glasers Annalen, Heft 5, 1. September, S. 36. 
STEINITZ (0.), — Vergleichsweise Wertung von 
Kolbenmaterialien (2600 Wé6rter.) 


1933 621 .133.1 ( 43) 
Glasers Annalen, Heft 6, 15 September, S. 41; Heft 7, 
1, Oktober; 8. 149; Heft 8, 15 Oktober, S. 57. 
oN amin — Einige Fortschritte der Brennstoff- 
Os ibe armewirtschaft in ihrer Anwendung bei der 

Reichsbahn. (12800 Worter & Abb.) 


SFG == 


, Organ fur die Fortschritte des Eisenbahnwesens. 
| (Berlin.) 

1933 621 .135.4 & 625 .215 

Organ fiir die Fortschritte des Hisenbahnwesens, 


Heft 19, 1. Oktober, 8. 363. 


HEUMANN. — Die freien Lenkachsen im Gleisbogen 
bei Einpunktberiihrung, (8 900 Wérter & Abb.) 


1933 656 .221 
| Organ fiir die Fortschritte Hisenbahnwesens, 
Heft 19, 1. Oktober, S. 375. 


des 


BLOCH (A.). — Ldangswellen in Eisenbahnziigen. 
(3 300 Worter & Abb.) 

1933 625 .251 
Organ fiir die Fortschritte des Hisenbahnwesens, 


Heft 19, 1. Oktober, S. 379. 


TERDINA (I.). — Ein zeichnerisches Verfahren zur 
Ermittlung der Zug- und Druckkrafte in einem gebrem- 
sten Eisenbahnzug. (2800 Wéorter & Abb.) 


1933 62. (08 
Organ fiir die Fortschritte des Hisenbahnwesens, 
| Heft 20, 15 Oktober, S. 385. 
KOCH (H. W.) & ZELLER (W.). — Anwendung 
| von Schwingungsmessern im WHisenbahnwesen. (4 200 
Worter & Abb.) 
1933 625 .14 (01 
Organ fiir die Fortschritte des Hisenbahnwesens, 


Heft 20, 15 Oktober, S. 390. 


SALLER. — Zur Frage der einheitlichen Berechnung 
des Eisenbahnoberbaues. (2100 Wéorter & Abb.) 


1933 625 .14 (01 

Organ fiir die Fortschritte Eisenbahnwesens, 
Heft 20, 15 Oktober, S. 393. 

PFUNGEN (R.). — Grenzleistung von Eisenbahn- 


des 


strecken. (2200 Worter & Abb.) 
1933 656 .254 (.43) 
Organ ftir die Fortschritte des Hisenbahnwesens, 
Heft 20, 15 Oktober, S. 401. 
Selbsttatige Warnlichtanlagen an _ schienengleichen 
Wegiibergiingen. (700 Wéorter.) 
1933 625 .26 
Organ fiir die Fortschritte des Eisenbahnwesens, 


Heft 21, 1. November, §S. 403. 
SCHWERING. — Die Bildung von Richtwerten fiir 


die Kosten der Personenwagenunterhaltung. (9 400 
Worter & Abb.) 
1933 621 .43 (.43) 
Organ fiir die Fortschritte des Hisenbahnwesens, 
Heft 21, 1. November, S. 413. 
NIEDERSTRASSER. — Die Einheitsmotorklein- 
lokomotive mit Getriebeiibertragung der Deutschen 


Reichsbahn. (3300 Wéorter & Abb.) 
1933 621 135.3 & 625 .213 


Organ ftir die Fortschritte des Hisenbahnwesens, 
Heft 22, 15. November, §. 421 
BLECK (H.). — Die <r esihiol thar Blatt- 
federn. (6000 Worter, 9 Tafeln & Abb.) 
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ve Zeitsch. des Ver. deutsch. Ang. 
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§. 1061. 


ee (A.) & WIEGAND (H, ay — Die Dauerhal 


‘Steigerune. 
1933 


(2 400° Worter & eile 


S. 1063. 


zs WALLICHS (A.). — Die Entwicklung des deutschen : 
Jahren. | 


_ Werkzeugmaschinenbaues in den letzten vier 
(4080 Worter & poe . 


BRODNER (E.). — 


Frasvorganges. (2900 Worter & Abb.) 
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SP 1183: : 


ESAU (A.) & KORTUM (H.). — Ae Veriinderlich- 


keit der bier gratis (dl 900 Worter & Abb.) 
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Zeitsch. des Ver. deutsch. Ing. Nr. 2by pale Oktober, | 
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S. 1141. 


CLAASSEN (H.). — Der Einfluss der Uberhitzung 
des Dampfes auf den Warmeiibergang. (1500 Worter. ‘i 
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-S. 1165. 
_HEIDEBROEBK (E.). 
(6 200 ‘Worter & et) 
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P; KRESS (W.). — The Eisenbahn-Hubbriicke iiber die 
Peene bei Karnin. (2 700 Worter & Abb.) 
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S. 1216. 
_ NIEDERSTRASSER (Les -Kleinlokomotiven der 


Deutschen Reichsbalin. (900 Worter, aI Tafel & Abb.) — 
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‘keit von Schraubenverbindungen und Mittel zu ihrer 
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_Zeitsch. des Ver dentsob. Ing., Ne 40, ite Oktober, 
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Neuere ‘Untersuchungen des | 


; eed yA lot 
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— Gegenwartsfragen im Bau | 
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Wettbewerb des See as 


5 19330 F 
| Zeitseh. ‘fiir das. ges: 
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trischen EON gak (2 300 we 


* Bisenbabnverwaltangen. (Berlin ) 
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es (AQ hay? Jahre Werbediens 
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1 EDBBO aint aan ase 11s Seka eae 
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5. Oktober, 8. 820. Te 
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1933 ; eo 
Zeitung. des Vereins mittelenrop. B 
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00 v words, Nats 


, 


: 1933 656 211.5 ¢ 42) 
| Engineer, No. 4055, September 29, p. 315; 


Chronoscope clock for Paddington Station. (1 500 
words & fig.) 


iste ee 621.9 (.47) 
| Engineer, No. 4056, October 6, p. 330. — ce 
Railway axle plant for Russia. (1700 words & fig.) 


1 (439) & 656 2 (439) + 1933. 82. (01 & 669.1 aac 
oP Eisenbahnverw. ie 45, | Engineer, No. 4056, October 6, p. 337. ae 

re | HURST (J, E.). — Resistance to wear of nitrogen- oe 
| hardened cast iron. (2600 words, 6 tables & fig.) ae a 

1933 656 212.6 (68) ee 

‘Engineer, No. 4056, October 6, p. 338. ie 
An 80-ton electric level-luffing jib crane. (1600 Ree: 
words & fig.) H 
Sane Hage-Verkohr, Pit, -Wagen- 1933 385 G 
rter & Abb.) Engineer, No. 4057, October 13, p. 359. ; <a 
- A railway chairman’s address. (Institute of gana: ae 
port). (Mr, William Whitelaw). (2400 words.) ae 
<p 1933% 385 Ss 
Engineer, No. 4057, October 13, p. 367. ie 
WHITELAW (W.). — Thirty-five years on the rail- 2 
way — and after. (3300 words.) . — 
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1933 621 .335 & G25 G2e% . 

ae Engineer, No. 4058, October 20, p. 390. } ha 

. Sia aa trolley omnibuses. (500 words & fig.) 

(Ww. M) & “JEWETT. (a. E), — The | 2 
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fs ape Engineer, No. 4059, October 27, p. 308; No. 4060, No- tye 
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ecb 624 3| TAPP (Sir Henry). — New methods of excavating 7 
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Ming: ‘bascule bridges, (6 000 words & fig.) | Engineer, No. 4059, October 27,.p. 404. a 
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Siig No. 4059, Getabos 21, p. 41. 
= 130-h.p. oil-engine- -driven railcar for Great West terr 
sBEVRA (4100 wort: & Ff ey “ 


eS TOsR ce SO CRE ge eee Y -es.10a] 
; Temgintor Hé: 4059, “October Ag p. 414. ONS Beet ih 
A new 2ep sleeper. (200 words & fig.) 


. 1933 621-43, (064 (4) | 
_ -*‘Engineer, No. 460, November 3, p. 428. 


ee Commercial motor transport exhibition (Olympia). 
* No, I. (3 000 words & fig.) : Tet 


and matters statio 
words & fig.) 


i Ru? : ’ ’ : ; = | Pe ; 
Bee ‘= Svigas bs eae: | ong EELS 8 
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Be Reo Mobile generating set, (2 000 words & fig.) qT non-ferrous : alloy: vata 
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___- Engineer, No. 460, November 3, p. 439. =’ aol Sagar ailing hesictc trons, a 
ie ease No, 3536, Gaoke 20, 


Combined winch and derrick. (500 words & | fig.) : 


Regenerative-control equipment. fo Peis 
| (750 words & fig.) 1S 


Engineering. (London.) tags are 

1933 es i bh Pe Deets, met sea ae Sr SES (OBC 
_ Engineering, No. 3532, September 22, p. 341. baa | figginecne: No. 3536, October 20, p. « 4 
The oxylene timber fireproofing process. (1 300 The National Physical Laborator 


rr: words.) conductivity, heats of combust 
ae pear ' ; ; ign, insulating materials, humi 
mee 1933 ; 65 — : 
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rat 
of 
t 


et Engineering, No. 3532, September 22, p. 341. 1933 

Soe _ STOPANI STUART (J. C.). — Organising a research — Engineering, No. 3537, October 27, é 

x ¢ bureau. (3 800 words, tables & fig.) J eh GOULD (A. rea ne The influence of aa 

; 1933 : a - 669 1 (06 re 42) | ‘centration on the babe of eurene ae | 


. words & fig.) : 
ie Engineering, No. 3533, September 29, p. 351. ; 


THE IRON AND STEnD INSTITUTE. (Meeting on 


1933. «BG 211 (.42) & 656 212 ( 


; 14 September 1933). — Heterogeneity of steel ingots. i ee 
es Influence of beryllium on steel. — Alloys of iron and | | Engineering, No. 3537, October 27, ps 457.) ee 
. manganese. (4900 words.) i Paddington ‘Station improvements, A4 400 we rds 
: : : iN ig.) nea. ; S 7 i = 
on 1933 ; 62. (01 ee oY) 


3 Engineering, No. 3533, September 29, p. 356. 
The Javelin electrical etching machine. (600 words 
Bares & fig.) ? 


ooo 


= weed 2 ; "168-ton Saal, eauates jouer weigh 
5 1933 : 669. (06 (.42) | words & fig.) | 
Engineering, No. 3533, September 29, p. 365. ; : ra 
r The Tngbieates of metals Birmingham Meeting. 1933 : 

. Th wa ; | 
me 18 September . 1933. — Precipitation-hardening of Engineering, No. 35 3, October r 2, 4 P. ‘ 
; nickel-copper-aluminium alloys. (6 300 words.) | The Post Office and Tesearch. Qa 400 words 
Bs 1933 Pekin Seg. 621.31 (.52) | 1933 ; 62 
: Engineering, No. 3534, October 6, p. 376. fa Engineering, No. 9597; aise 2, DP 473. 
= The Fusenko power ie py (1 600 words & fig.) |. Wagon repairs. (1: 000. words. a 
HE 1933 656 .212.6 (.68) | 1933 
= _ Engineering, No. 3534, October 6, p. 383. | Engineering, No. "3538, - x ovember 3 3, 
A ss 80-ton ielegtricaby operate leer crane. (2.000, -. Automatic arc-welding for mass. 
ee * eras & fig:) words & fig.) £3 ; 


Lace eet 


tee ar 55 & 721 1 
‘No. 14, hogtaber ay ps 404, | 


am pling and soil tests for Bay | 
(2 600° words” & fig.) 


oes meee 625 13 (73) | 
ord a 16, ay eels -, Py aoe 


‘ ns 624 | 
: a Wy, Desc 26, p. 496. 


& ‘fig. i 


65622 (42) A bees p. "19, 


.— ene aun at 


er 


656 .223,2 (42). 
Seine! Magazine, ‘November, p. 471. 
I or the empty haulage of Eeato 
words & fig.) 


: way and after. 


| London & North Hastern Ry. Mag., 


October 5, p- 402. | 
with ga 


ugh continuity in| 


pial Ractitaks & peace November, p. 7. 


“WHITELAW iw Thirty-five years on the rail- 
(5 700 words. he : 


_ 1933 


385. (O71 


j Gere (. M. ae — ee ia pei 0 — ’ 
j ane words.) Oe ; 2 Lie 


f ee ee 


London & North Eastern Railway Magazine. 
(London.) 


AOxVee asks 621 132.3 (42) & 659 (42) 


Paperweight model and chart of a6: 4 type 4-cylin- 
der high pressure compound locomotive 10000 (sold 
for advertising purposes). 


Mechanical Engineering. (New York.) . 
1933 ‘ 614 .7 & 697 


po Engineering, October, p- 621. 
DELLAVALLE (J. M.). — The control of industrial 


dust. (3700 words & fig.) 
1933 621 .9 


Mechanical Engineering, November, p. 677. 


CARDULLO (F, E.). — The case for planing: the 
_ designer of planers compares the advantages of plan- 


ing and milling. (4 800 words & fig.) 
1933 621 9 


| Mechanical Engineering, November, p. 682. 


HARRISON (R. E. W.). — The case for milling. 
— (3 500° words.) ; 


1933 621 .89 


| Mechanical Engineering, November, p. 685. 


KINGSBURY (A.). — Heat effects in lubricating 


ae (2500 words, 1 table & fig.) 


1933 621 335 (.47) & 621 .43 (.47) 
Mechanical Engineering, November, p. 700. 


Diesel-electric locomotives for Russia. (1300 words 
& fig.) =: 


1933 . 621 .43 (.460) 
Mechanical Engineering, November, p. 702. 
Diesel railcars. (800 words.) 


November, p. 594. 


P} "MANION ait R J. \ _ Trancner in Canada. 


x ¥ 1 table.) 


~ Modern Transport? No. 759, 


Modern Transport, No. 


Brennen Transport, No. 761, October 14, p. 7. 


any: outlook SHDEG UE} (1 400 words: & fig.) 


4 


ADS ious eM 656. Lata 


~ Modern Transport, Nae 759, saan 30, p. 3. 
_ Privately-owned zag ay wagons, 


. 


1933 


WILLIAMS (Major C. E.). 


— Railway methods in 
the Colonies. (2000 words.) a 


1933 


(1200 words & fig.) 


1933 
September 30, p. 9. 


Valuation of railways. 
pletion. (2 300 words.) - 


1933 656 .211 (42) ; 
Modern Transport, N. 760, October 7, p. 3. 


Reconstruction of Fenchurch Street Station, 
words & fig.) : 


1933 


(1000 


760, October 7, p. 4. 

Diesel locomotives in railway service. — Abstract 
of a paper read at a meeting of the Institution of 
Mechanical Engineers, Manchester, October 5, 1935. 
(3 600 words.) : ; 


1933 
Modern Transport, No. 761, October 14, p. 


WHITELAW (W.). 
railway. National ownership the next step ? sa se 
words.) , : 


1933 


385 | 


385 113 (43) 


“Modern Teehegeee No. 761,. October AS pe ea 
German National Railway in 1932. Conditions worse i 


than in previous year, (2200 words & 1933.) 


1933: 


A trip on the a yane Hamburger >. ib 400 words.) 
1933. 385 21 (71) 


Railways and water wEven in Canada. (2400 words.) | 


“4 


(1.800 words & | 


385. (01 (.42) | 
Modern Transport, No. 759, September B0iFp: 30,8 


c 621. 132.8 (.493) 

- Modern Transport, No. 759, September 30, p. 7. 

__ British-built steam rail car for Belgium. Trials in 
the Liége district. ; 

385.13 (.42) — 


Scheme nearing com- 


621-43 


{ port. Review of Bett ea sgl 


Modern eo No. 763, October 28, p. 15, 


— Thirty-five years on the | 


621 43 (43) | 
Modern Transport, No. 761, October 14, p. 5... 


Bet ane 1e 
design for RPECIER service. (1 60 


1933 a 


“HASTIE 
partment. 


Bl vehicle fleets or el 


1933 


ee 


areal Sia unloading. ee te: 
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1998 77 pe aig 
Modern Deeaaier er No. 762, Oct 
- Commercial yehicles for Olympia. 


O33 Aree 
Modern Transport, No. 763, Octobre 8, 

Transport requirements overseas : 
authoritative opinion. — From the iti ne 
} and sgents pene) of a British Dominions 
words.) ; y 


1933 


3 


o 


Wood. (Ww. v.). -= “The t Giratee an 


Bad 


’ 


1933 385 fe 064 at 73) & 621 «2 
VAN SANT. (R. M.). — The « «Royal Scot > i 
America. es 100 words.). RAN: al 
1933. aa ae 
Modern Transport, No. 763, teins 28, Pea 
Locomotive running. Advantage of ee 
ie 200 words. ) ; 


1933 
Modern oles 
N ew ee 


estat gua pains elevated: he  liminat 
} crossings. es ek wands bt fig.) © mm 2 e «ae 


4 faapeenben 80, p. 468, 


ordinator. sey 00 w wo is & ee 


621 43 5 (73) 
Nee ee Age, No. 14,- “September 30, p. 489. é 


_ {| speeds. (1 200 words & fig.) 


Railway Age, No. 15, inci: 7, p. 491. 
| & fig.) 


1933 389 & 625 "ee 
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‘F) & SAHLMANN- (F. L.). 
conditio ing Be Penspivani 


& fig.) 


; Bis 385113. (42), 
September 1 16, ee 0 ae 


1933 -- 347.763 (.73) & 656 261 (73) 
Railway Age, No. 15, October 7, p. 494. 


‘Experiment in store-door service welcomed by Co- 
ordinator. (3 800 words.) 


1933 : 656 .211.5 (.725) 
Railway Age, No. 15, October 7, p. 497. 
A novel train announcing board. (600 words & fig.) 


ates 625 .258 (.73) & 656 222.1 (13), 
0, 13, September 23, p. 424. 
F I : 


1933 621 .43 (.73) & 656 .27 (.73) 
Railway Age, No. 15, October 7, p. 503. 
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~& fig.) 
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Railway Age, No. 17, October 21, p. 550. 
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ea handle stores expense. gabe 
iS A ae 


e 138.2 (18 & (pegs) CE): 
, September 23, p. 435. 
plates in coaling plant. 650 words 


* 


1933 385 
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DUNN (S. 0.). — The future of the railways (6 000 
words.) ‘ 


656 .261 ne 
vo. 13, pester re <P 439. 
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eect ise rds.) step semen, on eae Report on Binghamton collision. (1700 words & fig.) 
ice. words 
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per ee series. Article No. 9. (5000 words: & fig.) 
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peed and bridge design sepeece grade separation | SUNDSTROM (S. R.). — The story of the Pennsyl- 
eee words & fig.) : -vania Greyhound Lines. (3900 words & fig.) 


The work of the Federal Co- _ eye 3 
Pullman light-weight rail car designed for high 
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Bie 
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4 
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ro frees eae eetiway, Engineer. ink tabl 
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_ Hungarian main-line electrification. oy 900 words, Bek 
—& fig.) : 
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= _ Railway Engineer, October, p. 298. : | Railway Gazeti e, N S 
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| SP 621 132.5 (.73) & 621 1343 (1) | Baliwan Gace J No. 12, ae pate 
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Diesel Railway Traction, p. 


(850 words & fig.) 
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Novel switch lever and indicator. (800 words & fig.) 


1933 656 .212.6 (.42) 


| Railw ay Gazette, No. 17, November 3, p. 652. 


Travelling and shunting cranes at Hayes creosoting 
works, G. W. R. (350 words & fig.) 


1933 


656 .283 (. 42) 


Ministry of Transport accident report. — Crich 


- Function, London Midland & Scottish Railway, 17 June, 


1933. (2300 words & fig.) 


1933 621 .43 (.82) 
498, Supplement to the 
Railway Gazette, October 6. 
Heavy: shunting locomotives for harbour work. (1 000 
words & fig.) 


1933 - 621 .335 (.43) & 621 .43 (.43) 

ee Railway Traction, p. 500, Supplement to the 
Railway Gazette, October 6. 

Powerful new railcars for German State Railway. 


1933 oe) 621 .43 
"Diesel Railway Traction, p. 501, Supplement to the 
Railway Gazette, October 6. 
LOMONOSSOFF (G.). — Diesel traction. (3 000 words 
& fig.) 


~ 


Tes Diesel ‘Railway st ie Ps 506, Supplement UO 
so? tee oe ae October 6. 


7 AQ 


~ 


(1933 ce! . “621 as | 1932 
Diesel Railway Traction, p. 509, ‘Supplement. to the” Electric | 
Railway Gazette, October 6. i se a 
* “MIALL (8.). — Transmissions for Siew Jocomo- ie 
_ tives and railcars, The Lysholm-Smith transmission: 
Ba leh Saas  aheay : * ter 


ee 1933 621. 395 (42) & 621 43 (42) |E 


es “Diesel Railway Traction, p. 510, Papper to the | 
ae Railway Gazette, October 6. 
a cea Another British Diesel locomotive. (300 words & fig.) i" a 
Cees ; =, : 933 " STE TRS roel 
Brite 1933 ; 621. AS (.43) | Electric Railway Traction, p. 621, ‘ccpleneet f 
gu Diesel Railway Tenctions p. ll, Supplement — to the | Railway Gazette, October 2 : eet: iy. 
~~ Railway Gazette, ‘October GC. Boren - New rolli 
oo a a successful Divseli loco- tractor. CeO oe a fe) words & a : 
ee 1933, AS 621 43 (.436) | 1933 
" Diesel Railway Traction, p. 512, Supplement to the | Electric eta natin p. + 625, , Sum 
“* By ; Railway Gazette, October 6. int allege Rie Pe Gazette, err 27. = 
% Railcar development in Austria. (1 500 yeas & fig.) ui 
ar 1933 ' 
ee Diesel Railway Traction, p. 668, Sopenat to the — Dal .o 
agli Railway Gazette, November 3, Bleetric Railway ‘Teantion, p. — 627, Supplement 


Railway Gazette, ‘October i 


The Copenhagen ~ papurban electrification. vf 
words & fig.) : ‘ 


1933" i 
_ Electric Railway Precion,: p. 631, Supplemen 
Railway Gazette, October 27. : 


Recent _ PEMLCET ARS designs. (300 words & fi .) 


Universal Diesel lpcorap tives for British: cunaieiond: 
(1500 words & fig.) aK 


ae 1933 | ei: 43 | Beat 
4 Diesel Railway Traction, p. 671, Suppl erens to the 
£ Railway Gazette, November 3. 
An advance in Diesel locomotive pPrachiee. (700 Borde 
& fig.) . 
+ 1933 621 .43 (.42) | 
Diesel Railway Traction, p. 672, Supplentent ‘to the. 
Railway Gazette, November 3. 
Diesel railcar for the Great sviceha Railways (900 
words & fig.) 


<= x 


“1933” - ‘ 625 ae 
Railway Magazine, Sarees ine 77 j 
a ELLIS (H.), — The sleeping c car: Sixty E 

1933 621 .43 (.42) | velopment. B 600 words & He), "4 
Diesel Railway Traction, p-. 674, esate | to the | 

Railway Gazette, November 3, 

Diesel shunting locomotive (with Dn ealntal trans- 

mission) for the L. M. 8. R. (750 words, 1 table & fig.) 


ais ree 


- 1933 om 3620433 

x“ ‘Diesel Railway Tee p. 676, Supplement to the | 1933 : 
Railway Gazette, November 3. | Railway Magazine, sataiten pe. 180, Bree 
+ MIALL (S.). — Transmissions for Diesel locomotives | The Great Indian Peninsula Railway. (1.600 
and railcars. (800 words & fig.) “ Garo . 


« 


sage) 


cal 


Engineer, September, pe 3b: 


— Geometrical analysis of loco- 
(1.300 works & fig. 


* 621 135.3 
n gineer, eBoptaatiher! p. 318. 


ging 18:800-words ¢ & fig.) 


ar Ais — 625.214 
Engineer, Bateakabbe, p- 323, 
of car journal bearings. (1 300 words 


625 212 re 73) & 625 26 VERE 
Engineer, September, p. 330. 
as _- ard car wheels. (2 300 


i 
wei 


rt 


) Railway Mechanical Engineer, November, p. 395. 


=e 135.4 


‘inciples in the design of loco- | 
Railway Signaling, | September, p- 245. ’ 


| Nashville. (800 words & fig.) 


| & fig.) 
| 


| Railway Signaling, 


| Railway Bivoniing! Eisienhes, p. 243. 


] ie 1 receives” lightayeieht stainless 
in, (2700 words & fig.) “ 


625 243 (73) & 625 .246 (.73) 
iaeae Mechanical Engineer, November, p- 389. 


First standard steel-sheated box cars go into service. ee 
ey 000 words & fig.) ; 


1983 wetsivenee 


621 131, Ps | 


| i ‘Railway Fecha eal Tees ‘November, De B90p aia ate 
am 


VINCENT (H. ‘S.). — Ratios of modern locomotives. _ : 
(Discussion of poven sare hile sis a 1 ie a ‘ 
words: Riehign Vs 43 . 


1933 


621 335 (73) & 621 43 as) ‘ 


Burlington Diesel-electric switchers. (2000 ee : 
| & figs) 3 ’ : ; 3 
Railway Signaling. (Chicago.) z j > 
1995 oe Gy 2 5 620439:073). &)656..25°C.73) Pi 
Railway Signaling, September, p. 237. ; ae 
Capacitors used on the Norfolk & Western. (2200 +3 
words & fig.) eae 
ma” 
| 1933 625 162 (.73) & 656 259 (73) By 
Railway Signaling, September, p. 240. a 
Highway-crossing signals’ on the Canadian National. . 
(2000 words & fig.) 


i Ve 


1933 656 .253 (.73) 


Remote control replaces interlocking, (1100 words 
& fig.) 


1933 


656 .258 (.73) 


Interlocking for ‘new bridge on the Louisville & 


1933 656 .253 (.73) 
| Railway Signaling, September, p. 247. " EP 
Dwarf signals used as automatics. (1600 words 


621 .39 (.73) & 656 .253 (.73) 
September, p. 249. 
D.-C. signaling with A.-C. power. (900 words & fig.) = 


1933 


1933 656 .257 (.73) 
Railway Signaling, September, p. 251. * 
Consolidating interlockings and block offices. (2 300 4 
words, 1 table & fig.) 
a 


Ree pb at de 


is 


hn acne | 


My 


NCE 


‘Transit Journal, October, p. 314. 


— (400 words & fig.) 


indicator. 


1933 


Reclaiming manganese steel special work by welding, 


1933 388 (06. (. 73) 


Transit Journal, No, 11, October 10, p. 331. 


Convention in print. Summary of the address Bae 


discussions at the 52nd. Annual Convention of the 


American Transit Association, 


i ah 


~ South Nieiean Baiheone and Hanbenme Magazine. 


( Johannesburg. ) 


625 232 (.68) 
Mag., poles 


— 1933 
South African Rys. 
p. 1123. 
A new type of dining car. 


and Harbours 


e 400 words & fig.) 


~ 


The I, ocomotive. (London.) 


1933 621 .132.6 (56) 
The Locomotive, No. 494, October 14, p. 287. 

Fast passenger tank locomotive for the Turkish © 
Railways. (1500 words & fig.) . : 


1933 
The Locomotive, No, 494, October 14, p. 289. 
Institution of Locomotive Engineers. Colonial rail- 
ways. Presidential address of Major C. E. WILLIAMS, 
Cc. B. E., delivered in the lecture hall of the Institution 
of Civil’ Engineers, on 28 September ee (1 000 ponds 
& fig.) 


1933 621 .335 (.65) & 621 43 665) 
The Locomotive, No. 494, October 14, p. 290. 


750 h. p. Diesel-electric locomotive. P. L. M. ee, 
(Algerian lines). (900 words & fig,) 


1933 ‘ 625 .232 (.492) 
The Locomotive, No. 494, October 14, p. 300. 


385. (01 


Welded main-line coaches in Holland. (900 words | 
& fig.) 
1933 621 .43 


The Locomotive, No. 494, October 14, p. 301. 
Diesel locomotive and cars. (900 words & fig.) 


1933 625 .151 
The Locomotive, No. 494, October 14, p. 303. — 


« Monarch» improved point lever and three-position 
(800 words & fig.) 


\ 


S Lowarille: oan car ae nis te 79 per 
: cent of all motor cars hanced for one-man service. 
(600 words & fig.) — y F: 


621 392 & 625, ae 


4933-2 = 3 


ai eee y Tr 


1933, Pe es 
| Ferrocarriles y Tranvias, SO aeriten 
|, MORENO (R: S.), — Ua 

| carriles espafioles, 


1933. * S “eon 43 
Gaceta de los Caminos de hierro, no 3708, Rie de « oct 
p. 109. “ 


La automotriz Bugatti. 


(5.200 palabras) % 


1933 : it é 
Ingenieria y_ Construceién, octubre, p. 523, 1 a 
SIEGRIST (E.). —. Los automotores a ‘gasoli 
(4 200 npepiye & ae al , i 
eS : ae | i, 


Revista de Ingenieria Industrial. (Maarid.) 
1933 621 33 | Ag 


Revista de Ingenieria Industrial, octubre, p. | 
DE COS (F.). — Lo que podria ser un pr 
nacional de ‘electrificacién de ferrocarriles. 4 40( 

labras.) - : ; 


FERNANDEZ CASADO (@). 
(4100 ae Comite 


af 


dei lavori pubblici. (Roma.) 


eldeaele bee abe 


di un treno. (3 000 ae & fig.) 


669 .1 
. 805: 

=: Proprieta meccanische degli 
000 yi finer. & 4 quadri.) 


tecnica delle ferrovie italiane. (Roma.) 
et 621 .131 


ay — Linee ‘secondo cui si svolge 
locomotive a vapore. (16 700 parole 


621 .133.7 
lica, delle ferrovie italiane, 15 settembre, 


‘Sul trattamento dell’ acqua 
_ delle a e sui Fee, 


(2700 parole.) 


621 .33 | 


| betering van de spoorweg- en verkeerstoestanden te 
Amsterdam-Oostzijde. (13800 woorden, fig. & kaart.) — 


656 .22 


, delle ferrovie’ italiane, 15 settembre, | 


a in presenza di stagno, antimonio, piombo, ece. 


In Dutch. 


‘De Tngenieur. ‘(Den hae 


1933 656 .21 ) 
De Ingenieur, N* 38, 22. sharers p. V. 67. 
DE KANTER (N. M.) & BIEMOND (C.). — Ver- 


1933, : ge 62. (01 & 691 
De Ingenieur, N* 40, 6 October, p. Bt. 27. : 
‘RENGERS (N. J.). — Proefnemingen op kolom- 


men van beton en gewapend beton. (1200 woorden 
& 14 tabellen & fig.) os 


; 1933 669 .1 
De Ingenieur, N* 41, 13 October, p. W. 193. 

WAEHLERT (M.) & HANEL (R.). — Perlietisch, 
martensietisch en austenietisch gietijzer. (3800 woor- 
den, 2 tafereelen & fig.) 


1933 656 (.92) 
De Ingenieur, N* 45, 10 November, V. 97. 

VAN AMEYDEN-VAN DUYM (D.). — Tram en 
autobus in Oost-Java. (6900 woorden & 1 kaart.) 

1933 i 625 .251 


De Ingenieur, N*™ 45, 10 November, p. V. 105. 
Automatische remdrukinstelling bij beladen spoor- 
wagens. (1000 woorden & fig.) 


Spoor- en Tramwegen. (Utrecht.) 
1933 656 .21 (.492) 


Spoor en Tramwegen, N* 20, 26 September, p. 513; 


Nt 21, 10 October, p. 556. 
DE KANTER (N, M.). — Verbetering van de Spoor- 
weg- en Verkeerstoestanden Amsterdam-Oostzijde. 
(4500 woorden, kaarten & fig.) 


1933 621 .43 
Spoor en Tramwegen, N* 21, 10 October, p. 547. 
BERG (G. F.). — Diesel locomotieven. (4600 woor- 


| den.) (Wordt vervolgd.) | 


LLO- (BE) & ACCARDO. — dS ee 
rame nei metalli bianchi per precipitazion Cy 


1933 : 
Spoor en Tramwegen, N* 21, 10 October, p. 559. 


SIMON-THOMAS. — Verkeersregeling... en nog wat. 
(2900 woorden.) (Slot volgt.) z 


1933 621 132.8 (.492) 
Spoor en Tramwegen, N* 22, 24 October, p. 571. 


' BRUNNER (H.)..— De 71.5 tons «Garratt »- 
locomotief van de Limburgsche Tramweg Maatschappij. 
(2 800 woorden & fig.) 


1933 
Spoor en Tramwegen, N* 22, 24 October, p. 574. 


SIMON-THOMAS (W.). — Verkeersregeling... en 
nog wat. (1900 woorden.) 


1933 621 .43 
Spoor en Tramwegen, N* 22, 24 October, p. 578; Nr 23, 
7 November, p. 602. 
BERG (G. F.). — Diesel locomotieven. (4400 woor- 
den.) 


1933 625 .1 (.492) 


Spoor en Tramwegen, N* 23, 7 November, p. 597. 


De nieuwe lijn Brussel-Zuid-Denderleeuw. (1 500 
woorden & fig.) 


656 


656 


‘In Portuguese. 


Boletim do Instituto de Engenharia. (S. Pau 
(Brasil.) 


1933 621 .335 
Boletim do Instituto de Engenharia, setembro, p 
ORLANDO D. MURGEL. — Construccaio de 
automotriz electrica para passageiros nas offi 


da E, F. Campos do Jordao, em Pindamonhan 
(1400 palavras & fig.) 


Revista das Estradas de ferro. (Rio de Jane 


1933 621 .1 
Revista das Hstradas de ferro, no 198, 15 de out 
p-. 271 


Modernas tendencias da tracc¢do ferroviari. 
palavras & fig.) 


15.760. — M. Weissenbruch Co., Ltd., Printer of the King, 49, rue du Poingon, Bruxelles. 
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I. — BOOKS. 
pages et 22 planches hors texte. (Prix: 200 francs 
In French. petee) 
= a - 1933 313 .385 (.437) 
1933 621 .89 Statistique des Chemins de fer tchécoslovaques pour 
NCEAU. so 


Manuel de graissage. 
Paris, J. B. Bailliére & Fils. 1 volume, 336 pages et 
}0 figures. (Prix: 22 franes frangais.) 


1933 621 .135.4, 625 .215 & 656 .281 
INSTANTIN (Celoiu), ingénieur en mécanique. 
Théorie mécanique du déraillement et calcul des 
gies, 

Bruxelles, Arts et Métiers, Editions techniques, 64, 
ie Jean d’Ardenne. 1 vol. (24X14 cm.) de J76 pages, 
ree 23 figures. (Prix: 75 fr. belges.) 


1933 621 .132.8 & 621 .43 
RANCO & LABRYN (P.). 

Locomotives et automotrices 4 moteurs 4 combus- 
on interne. 

Liége, 1, quai de la Grande-Bretagne. Librairie Poly- 
chnique Ch. Béranger. 1 volume, 268 pages et 185 
yures. (Prix: fr. belges 112.50.) 


1933 

UG (A. M.). 
La commande individuelle des essieux de locomo- 
ves électriques. 

Zurich, Editions Orell Fussli, 31, avenue de la Gare. 
volume, 100 pages et 150 figures. (Prix: 25 francs 
‘isses.) 


19335 

ABARRAQUE (P.). 

Manuel de charpente en fer. 
Paris (VI°), J. B. Baillitre & Fils, 19, rue Haute- 
uille. 1 volume, 410 pages et 395 figures. (Prix: 
} frances frangais.) 


1933 

AGNEL (G.). 

Le calcul pratique des poutres Vierendeel. 
Gand, Van Rysselberghe & Rombaut. 1 volume, 120 


621 .337 


624 9 


624 .2 


Praha, Ministére des Communications. 1 volume, 154 
pages et 1 carte. 


1933 385. (09.3 (.44) 

Une étape de la construction des grandes compagnies 
de chemins de fer en France. La ligne de Paris a la 
frontiére d’Allemagne (1825-1852). 

Paris, Dorbon, ainé, 19, boulevard Haussmann. 4 vo- 
lumes, ensemble 1030 pages, 104 figures. (Prix: 240 
franes francais.) 


In German. 


1933 — 691 (.43) 
GEHLER (W.). 
Erlduterungen zu den Eisenbeton-Bestimmungen 


1932 mit Beispielen. 

Leipzig, Johann Ambrosius Barth und Briissel, Falk, 
Fils, 22, rue des Paroissiens. 1 Band, 320 Seiten und 
104 Abbildungen. (Preis: 10 R.M.) 


1933 
GRAF (0.). 

Versuche tiber die Widerstandsfahigkeit von Eisen- 
betonplatten unter konzentrierter Last nahe einem 
Auflager und Versuche tiber die Widerstandsfahigkeit 
des Betons an den Abbiegestellen der schief abgeboge- 
nen Eisen in Eisenbetonbalken. 

Leipzig, Johann Ambrosius Barth & Briissel, Fall, 


62. (01 & 721 9 


Fils, 22, rue des Paroissiens. 1 Band, 28 Seiten und 
39 Abbildungen. (Preis: 3.40 R.M.) 

1933 62. (02 
HUTTE, 


Ingenieurs Taschenbuch. 

Leipzig, Johann Ambrosius Barth & Briissel, Falk, 
Fils, 22, rue des Paroissiens. 4 Biinde, Band 38, 676 
Seiten und Abbildungen, (Preis: 8.50 R.M.) 


(1) The numbers placed over the title of each book are those of the decimal classification proposed by the Railway Congress 


onjointly with the Office Bibliographique International, of Brussels. 


(See « Bibliographical Decimal Classification as applied to 


Railway Science », by L. Weissensrucu, in the number for November 1897, of the Bulletin of the International Railway Congress, 


9. 1509). 


Der Eisenbetonbau. 


Leipzig, Johann een Barth und Briissel, Falk, | 
Fils, 22, rue des Paroissiens. 1 Band, 262 Seiten, | 


298, Textabbildungen, 23- Zahlentafeln und 28 Zahlen- 
beispielen. ( Preis: 8 R.M.) 


a a 


"1933 | om 


KLEINLOGEL (A.). 
Mehrstielige Rahmen. 
Leipzig, Johann Ambrosius Barth & Briissel, Falk, 


Fils, 22, rue des Paroissiens. 3. vollst. neubearb. und 


bed. erw. Aufl. in 2 Binden. Band 2: Hallen- und 


Stockwerkrahmen, 291 Seiten, 575 Abbildungen. (Preis: | 


24.50 R.M.) 
LS od aia wa 725 31 (.43) 
ROTTCHER (H.). 
Empfangsgebaude der. Personenbahnhéfe. 
Berlin, Verlag der Verkehrswirtschaftlichen Lehrmit- 


telgesellschaft m. b. H. bei der Deutschen Reichsbahn. | 
(Preis: | 


1 Band, 139 Seiten und 172 Abbildungen. 
15 RM.) 


1933 691 


SALIGER (R.). 
- Der Eisenbeton, seine Remcnanne und Gestaltung. 


Leipzig, Alfred Kréner. 1 Band, 661 Seiten, 543 Ab- | 


bildungen und 146 Zahlentafeln. (Preis: 28 R.M.) 


1933 665 882 


Sammelwerk der Autogen-Schweissung. 

Halle/Saale, in Kommission Carl Marhold. Band 3: 
Stahlbau, 141 Seiten und 250 Abbildungen. (Preis: 
6 R.M.) : : 

1933 ‘ 625 113 
SARRAZIN (0) & OBERBECK (H.). ai 

Taschenbuch zum Abstecken von Kreisbogen mit 
und ohne Ubergangsbogen fiir Eisenbahnen, Strassen 
und Kanale. 


Leipzig, Johann Ambrosius Barth und Briissel, Falk, | 


1988: -t: Ges EP PLE FB0n oe WEIRD 
_KERSTEN (C.). = 


FEDERATED MAL. 


| HINSHAW (David) & ALBIG (we 


sss 


Railways report for 


Kuala Lumpur. — ed 
‘States Government | Press 
a map. 


1933, 


Stop, look and listen. “ 


New York. Published by Doubles or 
Ine. (9X6 inches), 293 Peery (Pric $. 


1933 
McDONALD (Georges). 4 
McDonald’s electrical dictionary. eats - 
Boston, Mass. Published by Meador Publ ng 
(5X8 inches), 178 pages. (Price: Sy 1.50. he Pray 
1933 ~ . age 
THUM (E. E.). ie 
The book of stainless steels. wes 


Cleveland, Ohio. Published by lanier Society 
Steel Treating. (6x9 inches), 631 pages, pho otogr 
line drawings and tables, (Price: $ 5.00.) 


an Spanish. 
108d we exe | 625 (46 
MENDOZA VILAR (A.). tee ib 3 
Unificacién del material ferroviario. fs 


Madrid, Asociacién General de transportes ‘por, 7 
férrea, Calle del Prado, 26. 1 volumen, 65 péginas 
figuras. 


In ltalian. i 


1933 
SANTARELLA frye 
Arte e tecnica nella evoluzione dei. ponti. 


Fils, 22, rue des Paroissiens. 1 Band, 300 Seiten und Milan, U. Hoepli. 1 volume, 192 pagine e 280 : 
27 Abbildungen. (Preis: 6 R.M.) (Prezzo: 22 Lire.) i die 
[ 016. 385. (05 } | abet 
II. — PERIODICALS. asap a i, is 
GSS ane . | Th 


in French. 


Annales des ponts et chaussées. (Paris.) 
1933 | 624 .63 (.44) 


Annales des ponts i ChERBAEEE “septembre- octobre, 
p- 203. 


WAHL (P.) & BAUDET. — Construction du Pont 


du Fourneau sur la Loire. (6500 mots & fig.) 


_ ces terrains. (5 400 ee & fig.) ; j oF 


Annales ee ponts et chaussées, septembre-octobi 
p. 23 - 

OCROUZET. — Note sur les conditions vequilib 

des sables aquiféres et le calcul des: fondations da 


+m ¢ 


1933 ees 
Annales Aen ponts et chaussées, septembre-octobi 
p. 25 
PIETRI. — Etude sur les ponts basculants ayota 
Strauss. (5 “ mots & fig.) 


bdoneitistations sur leg efforts 


x et Pecodataives dans une poutre a treillis 
Fee Oot, mots & fig.) = eee 


ta f adt® civil, n° 2676, 25 novembre, p- 527. 


| pieces métalliques. (1200 mots & fig.) 


| 1933 621 .392 (.438) 
| Génie civil, n° 2677, 2 décembre, p. 548. 

BRYLA (S.). — Nouvelles prescriptions polonaises 
concernant les constructions métalliques soudées. (2 400 
| mots.) ; 


| 1933 nr 624 .62 (43) 
| Génie civil, n° 2678, 9 décembre, p. 570. 

| DAVID (M.). — Le renforcement du pont-route sur 
1 Je Rhin a A Mayence. (2500 mots & fig.) | 


eee | 1933 62. (01 & 627 

- | Génie civil, n° 2678, 9 décembre, p. 573. 
BARBET-MASSIN (A.). — L’évolution dans la con- 
| struction des conduites d’eau. (2 400 mots & fig.) 


1933 625 172 
Génie civil, n° 2678, 9 décembre, p. 577. 
Alidade 4 lunette et flexométre destinés 4 l’entretien 


~& fig.) | 
1933 624 .51 (.44) 
Génie civil, n° 2679, 16 décembre, p. 585. 


CHADENSON (L.). — Le nouveau pont suspendu de 
.) | Serriéres sur le Rhone. (3 800 mots & fig.) 


624 .63 


de: la Suisse romande, n° 26, 9 décembre, 


é (800 oe 


Génie civil, n° 2679, 16 décembre, p. 594. 
L’état actuel de la question du rail et de la route 


RASIN (A.). — Ponts récents en béton armé. | au point de vue des compagnies de chemins de fer. 
300 mots & fig.) (2700 mots.) 
tae ‘- ; : 1933 — 656 .1 & 656 .2 
id _ Chronique des ps: (Paris.) * | Génie civil, no 2679, 16 décembre, p. 596. 


385 (.3) Le probléme du rail et de la route. (1700 mots.) 


1933 62. (01 & 621 116 
Génie civil, no 2679, 16 décembre, p. 597. 
L’épreuve de rupture par pliage sur barreaux en- 


iftiation deck eigen: de! fer en Brande ais a 
tranger, (5 000 paris.) (A. eae 


ser r taillés, pour lappréciation des t0les 4 chaudiéres. (1 900 
- A . » Génie civil. (Paris.) mots & fig.) te 
1933. P 625 .245 (.44) 1933 621 .116 (.47) 


mie civil, no 2675, 18 novembre, p. 502. 


Wagon « route et rail » en essais sur le Chemin de 
r du Nord, pour le transport mixte des marchandises. 
00 cariced & fig.) 


= 
,. 
i. 


Génie civil, no 2679, 16 décembre, P- 600. 
Les chaudiéres 4 trés haute pression, systéme Liffler, 


de l'Institut pour la technique de la chaleur, & wee 
(1200 mots & fig.) 


Se? ed » - _ 


Les emplois des rayons X dang l’auscultation des 


des voies ferrées par « soufflage mesuré ». (1500 mots 


1933 656 1 & 656 2 


: L/Allegement dans Tes Transports, ‘décembre, 


PELLEGRINI (M, T.). — Treni leggeri- sulla 
ferrata di Biella. a 300 pete ae L © 48.) ? 


1933 625 .245 (44) & - 656 225, ¢ AA) 
L’Allégement dans les Transports, décembre, p. 134. _ 


LEROY. — Note sur les containers en duralumin du 
chemin de fer du Nord. (700 mots & fig.) 


La Scionte et la Vie. (Paris.), 


1933 
La Science et la Vie, décembre, p. 486. < 
NETTER (J.). — La télémécanique simplifie | Vex- 
ploitation ferroviaire. Un seul agent commande 4 dis- 


Les Chemins de fer et les Tramways, décembre, p. 297. 


VALAY (E.). — Les _méthodes d’étude du mouve- 
ment des trains électriques et leur application 4 la pré- 


détermination du matériel de traction électrique et 4 | 


sa bonne utilisation en service. (6500 mots.) 


1933 625 .212 
Les Chemins de fer et les Tramways, décembre, p. 300. 


Bandage pneumatique Boe voie ferrée. (900 mots 
& fig.) 


1933 


Les Chemins de fer et les Tramways, décembre, p. 301. 


Alidade et flexométre pour l’entretien des: voies fer- 


rées par soufflage mesure. (2700 mots & fig.) 


iB Ey : 656 .1 
Les Chemins de fer et les Tramways, décembre, p. 304. 


DUCHESNOY. — Les auto-gares. (5 200 mots & fig.) © 


L’Industrie des voies ferrées 
et des transports automobiles. (Paris.) 


1933 


p. 313. 


GRENIER .(G.). - 
rails Broca aux Usines de Neuves-Maisons. (2 200 mots 
& fig.) 


625 173. 


656 .255 | 
| de fer de V'Etat. 


tance aiguilles et signaux sur la voie ferrée. (1500_ 
mots & fig.) 
Les Chemins de fer et les Tramways. (Paris.) 
— 1933 ; 621 .43 | 
Les Chemins de fer et les Tamers décembre, p. 287. 
SPIESS (E.). — Automotrices a pétrole. (12200 
mots & fig.) ; 
1933 621 .33 


| bahnen von New York. Bis as Worter & Abb. ‘) ( 
625 143.2 | 7 


L’Ind. des voies ferrées et des transp, autom., octobre, | © and . ( 
| Elektrische Bahnen, November, S. O70. maf 
— Le traitement thermique des | 


@Alsace et de Lorraine. (1 500° bene or 


Revue seiatgiet des dietatae di 


ME ee F 
Revue générale des chemit 
Les résultats Wexploit 
sy 000° mot: 


1933 . , 
Revue générale des chemins at fer, | 
Résultats obtenus en 1932 sur les” Chemin; 8 


1933 656 25 


Signalisation acoustique davertisse 
pes dentretien de la voie. (600. mots & fig) 3 
j ri ot <4) 


Revue universelle des Mines. (Liége. B 
1933 are 625 . 


Revue universelle des mines, no 23, yer décembre, P| C 
n° 24, 15 décembre, Be 649. 

DEWANDRE (A.). — Les tunnels sous | PBscant, 

Anvers. Be 800 mots: & fig.) ae ig 


‘(nGerman, 


a 


1933 


Elektrische Bahnen, November, 8. 249. 


BUCHHOLD (Th.). En angsg 
der neuen 1 Do 1-Lokomotive, Reihe E16, B 
nummer 18-21. ie 000 Worter & Abb.) — : | 
1933 “gt inges a 
Elektrische Bahnen, Neder Sy 267i Se . 

SCHMITT (H.). — Der elektrische Betrieb der 


3 


folgt.) 


1933 


LANDMANN (W.). — Der 'Gchiemauti Aner OO ; 
billiger Antrieb fiir Schieneaneaeeete £500 wy 
& Abb.) 


ie ase toe ee 625.. 13 (.493) : 
des Ver. deutsch. Ing., Nr. 50, 16. Dezember, 


' PROETEL (H.). — Die Tunnels unter der Schelde 


5 Ee Antwerpen. (3 600 Worter & Abb.) ; 
1933-° 62. (OL ; 
ons, | Zeitsch. des Ver. deutsch. Ing., Nr. 50, 16. Dezember, “— 
PS. 4835, . ia 
os Coney | THUM (A.). — Steigerung der Dauerhaltbarkeit “= 
erg | durch Oberflichendriicken. (2900 Wiorter & Abb.) ‘ 
625 .22 | Sette a 
des _ Eisenbahmwesens, | ; iy 
ban Zeitschrift fur das gesamte Eisenbahn-° . 
Warter e ra | Sicherungswesen. (Berlin.) r 


| 2 URE 656 .257 
y 625 .143.2 Zeitsch. fiir das sera Hisenb.-Sicherungsw., Nr. 15, 
a des Eisenbahnwesens, 20. November, 8. 174. 
450. | FEHLAUER (P.). — Normen und Passungen im 
— Schienenstahl, sein Ver- | Stellwerkbau, (1900 Worter & Abb.) 
seine Bruchsicherheit. (2.500 
pga: Pe 1933 656 .256.3 eH 
oe Wee 3 Zeitsch, fiir das gesamte Hisenb. “Sicherungsw., Nr. i 
625 .14 (01 10. Dezember, S. 181. | 4 
Eisenbahnwesens, BIESOK (W.). — Eine neue selbsttatige Signalan- 


lage. (2900 Worter & Abb.) 


Zeitung des Vereins Mitteleuropiischer 
Eisenbahnverwaltungen. (Berlin.) 


— - 1933 656 .212.7 
Zeitung des Vereins Mitteleurop. Hisenbahnverw., Nr. 47, 
23. November. S. 949. 
BASELER. — Die Lage der Rampen im zukiinftigen 
Behalterverkehr. (3700 Wéorter.) 


1933 656 .234 (.48) 
Zeitung des Veer eins oe Hisenbahnverw., Nr. 48, 
30. Ni ovember, 8. 
FRITZE. — Neue es im Personentarif der Reichs- 
bahn & (3900 Worter.) 


1933 656 .222 (.43) 
Zeitung des Vereing Mitteleurop. Eisenbahnverw., Nr, 48, 
30. November, 8. 973. 
DERIKARTZ. — Die neuen Fahrdienstvorschriften. 
(4000 Wéorter.) 


1933 656 (.43) 
Zeitung des Vereins Mitteleurop. Eisenbahnverw., Nr. 49, 
7. Dezember, 8. 989. 
THAYSSEN. — Deutscher Flugeisenbahn-Express- 
gutverkehr. (4200 Wa6rter.) 


621 33 | 


des Eisenbahnwesens, | 


Pia _Eisenbahnwesens, | 


| (0. ‘4 — Neuartige selbst- 
aid (2100 Wéorter ‘& Abb.). 


; 621 .131.1 (.47) 
itte Od Hisenbahnwesens, 
S. 4 


r ane der Zuggewichte 
orter.) — 


2 
= 


ase ot 625 .141 (.43) 
die “Fortechritte des Eisenbahnwesens, 
. Dezember, S. 474.) 
EL, Die Zuverliissigkeit der Schotterpriifun- 
i der Reichsbahn. oe 200 Worter & 2 Tafeln.) 


’ “aoe 

1933 unt 
‘Zeitung des Verein 
: 14. Dezem ay 
ie JOSEPH (K.). - 1 

--Bodens fiir die rete Kraftfahrbahn Frank urt- 
berg-Mannheim. (4200 Warter. ) 


In English. 
Bulletin, American Railway Engineering 
: Association. (Chicago, III.) 
1933 625 .14 (01 (.73) 
Bull, Amer. Ry. Eng. Asson, August, p. 65. 


Special Committee on stresses in railroad track. 
2 Sixth Progress Report 1933: I. Introduction. — II. La- 
. boratory tests of rail-joints. — III. Tests of rail- 


‘ joints on the Pennsylvania Railroad. — IV. Tests of | 


rail-joints on the Chesapeake and Ohio Railway. — 
V. Track depression and rail stresses in tests on the 
Chesapeake and Ohio Railway. — VI. Tests of G.E.O. 
track on the Missouri Pacific Railroad. — VII. Discus- 
sion-of tests of rail-joints. 
tests of track. (110000 words, tables & fig.) 


Engineer. (London.) 
1933 621 .31 (.485) 
Engineer, No. 4061, November 10, p. 449; No. 4062, 
November 17, p. 482; No. 4063, November 24, p. 510. 
No. 4064, December 1, p. 538, 
Recent hydro-electric power plants in Sweden. (12 500 
words & fig.) 


1933 656. (064 (.42) 
Engineer, No. 4061, November 1 , p. 451; No. 4062, No- 
vember 17, p. 500; No. 4063, November 24, p. 518. 
The Public Works, Roads and Transport Exhibition, 


Royal Agricultural Hall, Islington. (14200 words 
& fig.) ; 

1933 621 .133.4 (.42) 
Engineer, No. 4061, November 10, p. 468. 


Improved water pick-up gear, L. M. S. Ry. (500 


words & fig.) 


1933 
Engineer, No. 4061, November 10, p. 470; 
November 17, p. 484. 


Commercial Motor Transport Exhibition. 
words & fig.) 


1933 
Engineer, No. 4062, November 17, p. 489. 


Modern trends in railway motive power. (2 600 words 
& fig.) 


1933 621 .335 (.42) & 621 .42 (.42) 
Engineer, No. 4062, November 17, p. 490. 

L. N. E. R. main line oil-electric locomotive. 
words & fig.) 

1933 621 .18 (.494) 


Engineer, No. 4062, November 17, Mt 496; No. 4064, 
November 24, p. 525.. 


STODOLA (A.). — The Sulzer a eiigieseabe steam 
generator. (6500 words & fig.) 


No. 4062, 


(11 990 


621 .13 (0 


— VIII. Discussion of 


621 .43 (064 (.42) - 


(1300 | 


t t ISL 
| words & fig. ) 


1933 


ne 


1933 ee 
Engineer, No. 4064, December 1, Be 542, ‘ 


Research on steels for high tempe at 
words.) ’ 


1933 
‘Engineers, No. 4064, December ae ps 549. ' 


Steel research. (1700 words.) 


1933. ete: 
Engineers, No. 4064, December 1, p. 554. 


Steels for use av high temperatures. 
& fig. ) 


Engineering. (London.) - $ e 
1983 Ses - 621.31. (4 


Engineering, No. 3539, Nowe 10, p. 5095, No. 35: 
December 1, p. 593. 


RICH (Th.). — Hydro-electric ievstopmerd at é 
Truyére, France. (7400 words & fig.) i 2 


1933 
Engineering, No. 3539, November 10, p. 512. 


The National Physical Laboratory. Physics se 
ment. — X-ray analysis, structural effects of 00) 
working. (1800 words & fig.) 


— 1933 7 621 AB (064 (4 
Engineering, No. 3539, November 10, p: 51 ae Re! 
November 24, p. 582, 


The Commercial Vehicle Exhibition at Olympia. 8 
words & fig.) o 


1933 625 .13 (.42) & 625 | eae 
Engineering, No, 3540, November 17, p. 535. 
Escalator tunnel construction ‘at Knightsbridge tu 


7 4 


) 


station. (4500 words & fig.) ae 
1933. Rea (064 (4: 
Engineering, No. 3540, ‘November 17, p. 539; No. 354 


November 24, p. 565; No. 3542, December 1 


|. The Public Works, Roads and Transport ib 
| Royal Agricultural Hall, Islington. (15 200 wore & fig 


1933 621 335 (.42) & 621 43 ie 4: 
Engmeering, No. 3541, November 24, p. 571. 
Main-line oil-electric locomotive. (1200 words & fig 


aad 
3 y “ a ra 
= a Te. ual 


624 (.73) 
, No. 18, November 2, p. 526. 


z ve words & fig.) 


: + 692 (as) & 693 (.44) 
News-Record, No. 19, November 9, p. 562. 
specifications proposed in France (1 000 


625 .1 (.73) 
News-Record, No. 19, November 9, p. 563. 
s its tracks in Oklahoma City. (2 200 


( 625 .13 (.42) 
vev ys-Revord, No: = canara 16, ‘a 581. 


62 (01 & 669 1 
eering News-Record, No. 20, November 16, p. 593. 
s.). — Steel in sea water examined 
exposure. rae words & fig.) 


‘a 624 (0 & 669 
g News-Record, No. 21, November 23, p. 611. 


(Ch. AM), = Aluminum enters bridge 
(6 360 swords & fig.) 


at enon linn, Magazine. (Reading,) 


621 .43 (.42) 
Western Ry. Mag., December, p. 502. 


aa car. (1500 words & fig.) 


i 


Concrete rigid-frame bridges - 


eee $ 


(C. S.). — Experimental stream-lined pens | 


529 (.42) & 656 .211 (.42) 
, December, p. 518. 


ion Mie Wives at Paddington Station. 
fe) 


656 .261 Cay 


: I Great Western Ry. Mag., December, p. 524. _ 


Co-ordination of rail and road services, — The Four 
Group Railways assume control of Carter Paterson & 
Co., Ltd., and Pickfords, Ltd. (2400 words & fig.) ~ 


Indian Railway Gazette. (Bombay.) 
1933 385 .1 (.54) 


| Indian Railway Gazette, October, p. 205. 


RUSSELL (Sir Guthrie). — India’s railway system. 
A state investment of Rs. 800 crores. (3700 words.). | 


1933 oe 621 43 -(.43). 
Indian Railway Gazette, Betober; p= 209: 


STRAUSS ‘(F.). — ae ee meae of ayes in Ger- 
many. High “speed obtained, : : 


Journal, Permanent Way Institution. (London.) 


1933 625 12 
Journal, Permanent Way Institution, August, p. 165. 

SEATON (T. H.). — Clay and its effect on railway 
construction and maintenance. (4000 words & fig.) 

1933 624 & 625 13 
Journal, Permanent Way Inetitution, August, p. 173 

BUTLAND (A. N.). — Notes on divisional Bridye- 
work, (5 800 words.) 


1933 621 .392 & 625 15 


Journal, Permanent Way Institution, August, p. 185. 


SHELDON (A. W.). — Reconditioning of worn rail- 
way crossings by the arc welding process. (4600 words 
& fig.) 


1933 625 .162 


Journal, Permanent Way Institution, August, p. 195. 


MAYCOCK (M. G.). — Level crossings. (4500 words 
& fig.) 


London & North Eastern Railway Magazine. 
(London.) 


1933 621 .133.7 (.42) & 725 .33 (.42) 


} London & North Eastern Ry. Mag., December, p. 648. 


GREEN (F.). — Water softening on the Le N. E. R. 
(1300 words & fig.) 


1933 
Modern Transport, No. 764, November 4, p. 
HAMMETT (A, Ee — Railway cartage and tern 
work. (4400 words & 


aa 1933 
Modern Transport, No. 764, November 4, p. 9. 
DULANTY (J. W.). 
Free State. (1500 words & fig.) 


+ 1933 : 
Modern Transport, No. 764, November 4, p, 14. 


WOOD (W. V.). 
(5 700 words.) 


1933 385. 6 (.4) 
Modern Transport, No. 764, November 4, p. 16. 
STRAUSS (F.). — Railways of Central Europe. Pro- 


posals for a tariff block. (1000 words.) 


1933 
Modern Transport, No. 764, November 4, p. 17. 


Railways in India. — Operating results in 1932-33. 
(1500 words.) » 


1933 
Modern Transport, No. 
Water pick-up gear. 
words & fig.) 


621 .133.7 (.42) 
764,*November 4, p. 20. ; 


— lL. M. 8S. experiments. (800 


1933 347 .763 (.42) & 656 .1 (.42) 
Modern Transport, No. 765, November 11, p. 3. 

Legislation and motor-transport. Minister 
Road-Rail Bill. (1500 words & fig.) 


on the 


1933 656 1 (.42) 
Modern Transport, No. 765, November 11, p. 5. 

MAYBURY (Sir Henry P.). — Highways in Great 
Britain. Reviews of post-war development. (1 900 words 
& fig.) 


1933 
Modern Transport, No. 765, November 11, p. 6. 
New railway authority for India. (2 200 words.) 


1933 621 .43 (.43) 
Modern Transport, No. 765, November 11, p. 7. 


Locomotive development in Germany. Oil and petrol 
engined light units for goods services, 
& fig.) 


1933 ~ 656-1 (.42) 
Modern Transport, No. 765, November 11, p. 11. 

NICHOLL (J. S.). 
try. (7800 words.) 


. 19335 621 .43 & 656 1 
Modern Transport, No. 765, November 11, p. 15. 

SHEARMAN (J.). — Design of commercial motor 

vehicles, Meeting railway requirements. 


ee =% 8. 
347 .763 (.41) & 656 1 (.41) | _ 


— Road transport in the Trish | 


385 ¢ 42) ees 


— British railways since the war. l 


385 113 (.54) | 


385.3 (.54)° |: 


(1600 words 


— Future of road haulage indus- | 


(3 300 words.) | 


a 700 cede. & Neate 
1933 . 
Modern TONERS, ast 766, 


line: 


1933 


“d 3000 words. * 


Meena and Rail Traffic ‘Bill, Le 400 


1933 ‘et. 330. (81) 
Modern Transport, No. 767, Nove 


British-built oil-electric c train f for B 
& fig.) 


1933 
Modern Transport, No. 767, November 25, 7 


Road-Rail Traffic Act.— No. 1.— Liegiing 0 Zoe 
vehicles, (2300 words.) — 


1933 ins tete ha, BSOpede Beatie 
Modern Transport, ‘No. 768, December 2, pases 


Co-ordination of rail and road transport. Monop 
and regulated competition. (2 400 words. ) ser 


1933 : 656 213 (6 
Modern Transport, No. 768, December 2, p. 5. 


Transport developments in Sienta Lecne. (3.200 wot 
& fig.) 4 ae 


1933 
Modern Transport, No, 768, Diecarahex 2, po ’ 
Roller Pee in rail transport. (2.900 words, at 


soos 


Road had ‘Rail Traffic re 
duties of the area traffic commissi i01 


1933 


"R38 
HEURES Age, gt 18, October 28, p. “587. 


' Maintenance af heme down three Dillions « since 19 
(2400 words & 3 Mele ih 


U ‘ 
Fe eee bw 


) | (6 600, ead ve fig) 


\" 1933 656 .261 (.73) 
Railway Age, No. 20, November 11, p. 685. 


What results from storedoor service ? Traffic deve- 
lopment series. Article No. 12. (3 300 words & fig.) 
1933 » 625-1 (.73} 
| Railway Age, No. 20, November 11, p. 688. 

| Large grade separation project completed on the 
| Reading. (3600 words & fig.) 


1933 Sele 621 .335 (.73), 621 .338 (.73) 
& 621 .43 (.78) 
| Railway Age, No. 20, November 11, p. 692. 


Stainless-steel train delivered to Texas & Pacific. 
(1 800 words & fig.) 
1933 385 .1 (.73) 
Railway Age, No. 20, November 11, p. 695. 
Government offers loans for rails and equipment. 
(3 800 words.) 


1933 656 .2 (06 (.73) 
Railway Age, No. 20, November 11, p. 699. 

Railway Business Association holds annual meeting, 
Chicago 9, 1933. (6000 words.) 


afd 621. 33: (.73) & 621. .39 (.73) 
uy Age. 18, October 28, p. 625. 1933 621 .133.2 (.73) 
ctrical Gareameats =A of steam railroads, (3400 | Railway Age, No. 21, November 18, p. 719. 

"a heey Union Pacific makes service tests of firebar grates. 
ees Y.. (2200 words & fig.) 
3 2621, 139 (73), 313: 625 .18 (.73) ‘ 
; Semele Gl oT (io) .|) 1933. ¢ 625 .154 (.73) 
No. 18, October 28, p. 629. ' Railway Age, No. 21, November 18, p. 722. 
ip rchases: are trumps. ee gee: tables What about the turntable ? (2900 words & fig.) 

0 ns 
stbideeet Se + 656 .261 (.73) | 1933 G2 139" (73), 625) 18he73) 
. 5 Heeb a Pp. 651. & 625 .27 (.73) 
yor service ? — Neat fic | Railway Age, No. 21, November 18, p. 729. 
1. (3000 words & fig.) | LOCKWOOD (R. L.). — Railway purchases and stan- 
——_ —— | dards. (2500 words.) 
621 .39 (.73), 625 .143.3 (.73) ae 


& 625 .245 (.73) 1933 656 .257 (.73) 
ee Ro! 19, November 4, p. 655. | Railway Age, No. 21, November 18, p. 731. - 
Rail ome Said greatly pag in five years. Remote control on the stat Pacific. (800 words 
) & fig.) : 


transportation policy. (3 900 words.) 


1933 625 245, 656 .261 & 686 225 | 
- Railway Age, No. 22, November "95, Pp. Hiss 


What is the place of the freight container ? — Traffic | 
development series. — Article No. 13. (2 800 words 


& fig.) 


1933 625 .23 (0 & 625 .24 (0 | 


Railway Age, No. 22, November 25, p. 754. 


CURLEY (F.C.). — Light-weight xailroad equipment. 


(3 900 words & fig.) 


1933 347 .763 (.73) & 385 2 (.73) 
Railway Age, No. 22, November 25, p. 761. 


Railways answer Eastman’s questions on legislation. 


(4 900 words.) 


1933 656 .261 (.73) 
Railway Age, No. 22, November 25, p. 765. . 
Storedoor service near on Eastern Lines. (5 000 words.) 


1933 656 (.42) 


Railway Age, No. 22, November 25, p. 768. 
SHERRINGTON (C. E. R.). — Co-ordination in Great 


Britain. 


Railway Engineering and Maintenance. (Chicago.) 
1933 ; 697 


Railway Engineering and Maintenance, October, p. 466. 

Solving the heating problem for small buildings. — 
American Railway Engineering Association Committee 
discusses the progress that has been made in recent 


years and compares the various systems now pee h 


used. (2700 words & fig.) 


1933 - 625 154 


Railway Engineering and Maintenance, October, p. 470: 


Install steam pipes under turntable floor. (450 words 


& fig.) 


1933 621 .392 & 625 13 


Railway Engineering and Maintenance, October, p. 471. 


Unusual method of repairing an old bridge. (1000 


words & fig.) 


1933 625 .1 (06 (.73) 
Railway Engineering and Maintenance, October, p. 473. 
Roadmasters Association holds convention <« in 


print ». (31100 words & ie) 


1933 625 171° 


Railway Engineering and Maintenance, October, p. 474. 


Routine track inspection — its purpose, scope and 
value. Report of Committee (Roadmasters Association). 
(6200 words & fig.) 


“TURNEY. sta R). 2 pet 
Some requisites for thoy foreigner ae iss national 


words aie =e 


9983 oon 7 Re ae 625. 
Railway ‘Engineering and arias tees Octod aT, Dp. | 

Methods of handling snow and ice ra 
Report of Committee (Roadmasters Associa on 
words & fig.) ; ae ru) atk. ae 


1913 fier eaten, 
Railway Fees Sas and ‘Marntennaibae October 
Water pockets — their cause and cure, R 


Committee (Roadmasters: Association) 3 
Shiki) es 


1933s 025 13 (73) & 625 18 


A million-ton rail order. (6 500 words & fig.) 


1933, . ae ask haya 
Railway Engineering | ane nike Sass: Novehavte Pp. 


Dowels and regrouting stop wall buleings ie 500 we 
& fig.) 


a >. 


1933-2 ~ 621 133.7 (.73), 621. 6 
& 725— 33 : 

Railway Engineering and Maines November, p. 
What kind of a deep-well pump ? (1 600 words & f 


193325 a 625 143.4 (.73) & 625 172 (. 
Railway Engineering and Maintenance, November, p. |! 

GADD (W. E.). — Rail joints and their mnaintend 
(1800 words & fig.) Pate to 


1933 | i 
Railway Engineering and esr met Noweninees p. 


Raise freight house roof with track jacks. ihe 
words & fig.) ; 


1933 625 141 (.73) & 625 173. re 
Railway Engineering and Maintenance, November, p.t 
’ Fairmont ballast cleaner used on Pomp aae mH 
words & pe.) vita 


Shi Gazette. (london) 


1933037 3 i 621 a3 
Railway Gazette, No. 18; eNinveraent p- 604. OURS 


Proposed design for \ high predadre con Ac 
motive, (500 words & fig.) . 7 


1933 385. (093 (8 
Railway Gazette, No. 18, November, p. 695. 
Railway development in Wellington, New Zeala 


- (1700 words & fig.) : - 


\ g “~ 
- g 
4. 

“i ae 


. 


656 261 (42). 


cal horse. (600 words.) 


) 625 .242 it 42) 
ee 24, p. 787. s 
sa wagon scheme. (500 ree 


621 .135.2 (13) 
November 24, p. 788. 
i (400 words & fig.) 


; di 621 .135.2 | 
at November 24, P- 793. 


‘ 621 138.1 com 
December 1, p. 820. 
; shed at Kuala Lumpur. 


2 


"621338 335 ( 5A) & 621 338 ( 54) 
Ito 756, supplt. to pe Ry. Gazette, 


‘electric trains for nite 2 400 words 


Soran: efectos cuties (800 words & fig. ) ; 


1933 . Ae 313 = 621 33 


Electric Ry. Traction, p. 768, supplt.to the Ry. Gazette, 
November 17. 


Electrification of steam railways. (Tables.) 


1933 ; 621 .43 (.41) 
Diesel Ry. Traction, p. 836, supplt. to the Ry. Gazette, 
December -1. . 
Diesel traction in Ireland. (1500 words & fig.) 


1933 621 .43 (.82) 
Diesel Ry. Moraption’, p. 839, supplt. to the Ry. Gazette, 
_ December 1. 

SACCAGGIO (P. C.). — Experiences with Diesel- 
electric traction. (2 300 words & fig.) 


1933 ; 621 .335 (.71) & 621 .43 (.71) 

Diesel Ry. Traction, p. 841, supplt. to the Ry. Gazette, 
December 1. 

New Canadian National shunter, (900 words & fig.) 


1933 621 .335 (.81) & 621 .43 (.81) 
Diesel Ry. Traction, p. 842, supplt. to the Ry. Gazette, 
December 1. 
Articulated train for Brazil. (1000 words & fig.) 


1933 


Diesel Ry. Traction, p. 844, supplt. to the Ry. Gazette, 


December 1.. 
The starting problem in Diesel rail vehicles (relative 
merits of air and electricity). (1500 words & fig.) 
1933 621 .43 (.52) 
Diesel Ry. Traction, p. 847, supplt. to the Ry. Gazette, 
December 1 
Japanese Diesel-mechanical locomotive. (1 300 words 
fig.). 


Railway Pa gazine. (London.) 
1933 656 .222.1 (.42) 


a Railway Magazine, December, p. 401. 


British locomotive practice and performance, (4700 
words, tables & fig.) 


rye as = oe - 


Slain Wispatad Doubs p. 413. 


sere The first high-speed articulated fener 
* miles an pon on an Agmenm » Sater (1 ’ Ov 
& fig.) 5 


| kis fe | 656 211 (.42) & 725. Bt, ( 4 
Railway Magazine, December, p. 419. | 


ee Paddington modernised, Great Western Railway. 
. (2400 words & fig.) 
a Railway Signaling. (Chicago.) 
ae 1933 656 257 (.73) | 49393 tt” ey “fee 
F Railway Signaling, October, p. 267. | Railway Signaling, November, De 306. 
ih; OPPELT (J. H.). — An interlocking six ‘miles long. Centralized traffic control and remote 01 
(2700 words & fig.) , | words.) : : 5 
* 1933 Ne R66 259 | ggg te alstnp ca eae ol ost 
me Railway Signaling, October, p. 271. | Railway Signaling, owe p. 300. 
rt Railway crossing gates power operated on Duluth, : 9 By : 
: South Shore & Atlantic. (1000 words & fig.) or is ene ie nara 
1933 656 258 (73): | veen ces Wen ae copier ae ae eae 
Railway Signaling, October, p. 273. | Proceedings, American antes ies E 
Interlocking for Bath bridge on the Maine Central. : (New omega 
(1800 words & fig.) 1933 
1933 625 151 (.73) & 656 .257 (.73) | 


Railway Signaling, October, p. 275. 
Spring switch on the Wabash. (1 400 words & fig.) 


1933 656 .257 (.73) | 4933 me cs 
Railway Signaling, October, p. 277. Proceed., Amer. Soc. Civil Eng., October, p. 
Modernizing an electric interlocking. (1500 words SERGEV (S. I.). — Deformation of steel reinfo 
& fig.) tpi | ment during and after construction. (7 600 ow 
1933 621 31 (.73) & 656 .25 (.73) | © fis) aS or re 
Railway Signaling, October, p. 279. 1933 oS 
Milwaukee uses capacitors on signal power trans- Proceed., Amer. Soe. Civil eg hens p. 1877. 
mission lines. (1200 words & fig.) _ PARSONS (H. de B.). — Some soil ee te 
1933 656 /.258,0.73)) |: ane Wee © eS See .. 


Railway Signaling, November, p. 291. 


Interlocking for Missouri-Kansas-Texas bridge. 
(1400. words & fig.) 8° | Proceedings, ositon - Mechania Engine 
onaon.) c 


1933 656 251 | 
1933 62. (01 & 656. 28 


Railway Signaling, November, p. 293. 
Remote control on the Missouri Pacific. (1 100 ret | Proceed., Institut. of Mech. Engineers, Vol. 124, pe 


& fig.) + SCHUSTER) (L. = W..)°—= "The investigation of 
7 mechanical breakdown of prime movers and bh 
1933 _ 656 .256.3 (.73) | plant. (Paper and discussion). ris 000 words & ‘fig 


Signaling of new terminal. (1 800 words & fig.) 1933 621 . ; 

1 Bosca Institut. of Mech, Engineers, Vol. 1 
SCHUSTER (L. W.), — A preliminary research | 

the effect of heat treatwent of welds. (Raper: 

discussion.) (22 000 roe: ds tables & fig.) van ioe 


1933. 656 .253 (.73) & 656 283 Gia): | 
Railway Signaling, November, p. 297. 


Train accident on ae Erie Railroad. (1500 words | 


& fi - 
ee Ela ey | 1933 2 (OL & 
1933 _ 656 .257 (78) | Proceed., Institut. of Mosk cr, Vol. 124, oe ’ 
Railway Signaling, November, p. 299. COKER (HE. G.), LEVI (Miss R.) & RUSSELL ( 
Spring switch on the St. Louis — San Francisco. /— The stresses in fusion pis a eos ae discuss 


Railway Signaling, November, p. 295. fh wes — 
| 


be (QL 300 words & fig.) (14 000 words & fig.) Ean othigeee 
; ae ms 


: < ‘ : 
© aed ° \ = 
: € he! 
rr f ; . ag 
gr es) Sa, oa 


stitution of Railway 
eers Seed ay 


Dae. “Brief history 
since 1923. (4 500 words. ) 


of Ry. Signal Engineers, Part I, p. 28. 


. the running of electric wires and 
: class of cable and “wire used, 


656 .254 
sf Ry. ‘Signal Engineers, Part I, p. 53. 
_— Automatic train control. (20 000 


7 ; 656 .254 
Ry. Signal Engineers, Part I, p. 116. 


ber, p.. 397. . 

CH fi, Cleveland wins 1933 maintenance 

adical changes in painting methods, unifica- 
and street car repair facilities, 

overhaul. methods and mechanical 

- time studies, have substantially 

costs. aoe words & fig.) 


656 .257 | 


J. R.). — Railway telephony. (10 000 
Transit Journal. (New York.) 
625 .26 (.73) | 


hone, “its eee wie oe | 
‘and wheel material. (25 000 words & fig.) | liquidos ee (3 900 palabras & fig.) 


- Revista de Obras Publicas, 


Sree de la Asociacion ie 


terial en los ferrocarriles eae 
| & fig.) 


Antiguos Alumnos del 
I. ©, A. L, noviembre, peolle . 


La -rentabilidad de las electrificaciones ferroviarias. 
atk 600 palabras. ) 


- Ferrocarriles y Tranvias. (Madrid.) 
1933 621 13 (.44) & 625 .2 (.44) 


Ferrocarriles y Tranvias, diciembre, p. 418. 
MENDOZA VILAR (A). — La unificacién del ma- 
(5 300 palabras 


Ingenieria y 
1933 
Ingenieria y Construccién, diciembre, p. 639. 
SERRANO (C.). — Construcciones metdalicas resis- 


Construccién. (Madrid.) 
691 


_tentes a la corrosién. (4200 palabras.) 
(7 200 | 


1933 625 .2 


Ingenieria y Construccion, diciembre, p. 642. 


~DUMAS (A.). — Construccién de material mévil 
ferroviario a base de aleaciones ligeras. (4200 palabras 


& fig.) 


Revista de Obras Publicas. (Madrid.) 
1933 624 .63 (.460) 


Revista de Obras Publicas, no 22, 15 de noviembre, 
p-. 477. 
VILLALBA GRANDA (C.). — El puente Vierendeel, 
de la Riera de Caldas. (2900 palabras & fig.) 


1933 385 .14 (.460) 
Revista de Obras Ptiblicas, no 22, 15 de noviembre, 
p. 482. 
BARCELO (J.). — Los ferrocarriles y el « inter- 
vencionismo » del Estado. (3200 palabras.) 
1933 625 .5 


no 22, 15 de noviembre, 
p. 485; no 23, lo de diciembre, p. 505. 

OCHOA y BENJUMEA (J.). — Funiculares aéreos 

para el transporte de personas, (4600 palabras & fig.) 


1933 : 691 

Revista de Obras Publicas, no 23, 1° de diciembre, 
p. d01, 

PARGA-PONDAL (I.), — Sobre un método para 


el estudio de la corrosién de los hormigones por los 


621 33 


 PARGA- BONDAL.: ity & B. 
un método ara ae eee eet 


—— = ——- . SS 


In [aliens 


Annali det aor public, (Reamay 


1933 
Annali dei lavori pubblici, agosto, p. 665. 


Carichi da considerare nel caleolo dei pone per wires 


ordinarie. (1600 parole & Bes 


La tecnica professionale. (Firenze.) 
1933 


La tecnica professionale, dicembre, p. 347. 


Sui moti di serpeggiamento dei rotabili in marcia e 
sulla loro importanza nei riguardi della buona con- 


servazione del binario. (3600 parole & fig.) 
L’Ingegnere. (Roma.) 


1933 
L’Ingegnere, dicembre, p. 927. 


CORINI (F.). — Il raccordo razionale fra successive 


livellette. (3500 parole & fig.) 


Rivista tecnica delle ferrovie italiane. (Roma.) 
1933 385 .587 (.45) & 621 .138.5 (.45) 


Rivista tecnica delle ferrovie italiane, 15 novembre, 
p. 249. 

FANELLI (M.). — II sistema di lavorazione a pre- 
mio e Vorganizzazione del lavoro nelle officine ai 
depositi locomotive delle Ferrovie dello Stato. (9 800 
parole & fig.) : 


In Dutch. 


De Ingenieur. (Den Haag.) 


1933 656 


De Ingenieur, Nr 47, 24 November, p. T. 97. 


DE VRIES (F.). 
mie. (11200 woorden.) 


621 135. (01 & 625 14 oe | 


625 .113 


— Beginselen van verkeersecono- | 
| rodagem. 


eh (O15 eee 


1933 


Spoor en Tramwegen, Nr 24, 2 


‘PLOMP. “yi Bi = "Fieteiteate Rotten orden 
ve 000 woorden & fig.) i 


in in: pereaeess, 


Boletim ae Instituto is Tiigenhaett ( 
‘ (Brasil.) 


1933 den : 
Boletim do Instituto de Engenharia, outubr 4 

BARROS DE CAMPOS (F. T. e¢ ke a 
para eixos de carros e locomotivas. 
& fig.) = 


: 


Revista das ecedae af ferro. (Rio de Jando. 


1933 
Revista das Estradas de ferro, mis 139, 30 pe outub 
p. 286. 
DIAS DE SANT’ANNA (F.). 
coordenacao dos transportes feito: 
(3 300 palavras.) 


— “Concorrencia a 
por via ferrea « 


sr 


e des ern de oo, fedéraux 


621.89 


e 


énérale de VElectricité, 12, place 


wi | 656 
services publics. 


- syndicale des transports automo- 
Ne ‘hae de Verdun, 1 volume, 72 


621.7 & 621 9 


aire pratique d’atelier 
shefs d’ateliers, 


Ci -~s ee 20, pat 


| 1933 


dungen, 


1933 


et figures. 


In German. 


= = = 


1933 
Deutscher Reichsbahn-Kalender 1934. 
Leipzig, Konkordia- Verlag. 1 Band. (Preis: Se 20 R.M.) 


62. (01 & 669 
FRANKENBERG (HL). 
Der Einfluss von Drehschwingungsbeanspruchun- 


gen auf die Festigkeit und Dimpfungsfahigkeit von 
Metallen, besondergs von Aluminium-Legierungen, 


Berlin, N.E.M. Verlag, 1 Band, 55 Seiten, 62 Abbil- 
(Preis: 3.60 Se ? 


1929 bis 1932 
GEHLER (W.). 
Handbuch fiir Eisenbetonbau. Balkenbriicken. 
Berlin, Wilhelm Ernst & Sohn. 1 Band, 535 Seiten 


691 & 721 .9 


mit 795 Abbildungen. (Preis: 41 R.M.) 

1934 656 .2 
HEINRICH. 

Eisenbahnbetriebslehre. = 

Berlin, Verkehrswissenschaftliche . Lehrmittelgesell- 


schaft m. b. H. bei der Deutschen Reichsbahn, 1 Band, 


850 Seiten mit 7 Anlagen. (Preis: 11.50 R.M.) 

1934 62. (03 
HERZOG (H. 0.). 

Worterbuch der modernen Maschinenwerkstatt. 
1. Teil: Englisch-deutsch. 2 Teil: Deutsch-englisch. 


Berlin-Friedenau, Dr. Ernst Valentin. Teil 1: 326 


‘Seiten und 227 Abbildungen. Teil 2: 359 Seiten und 
221 Abbildungen. 


(Preis: je Band, 4.50 R.M. Zusam- 


men 8 R.M.) 


. ar a tit ot each book ¢ are huss of the decimal SawsiBbation’ proposed by the ianiwey inert 


i « Bibliographical gio gg Classification as epaued to 


621 .132.3 
Syndicat belge des locomotives 4 vapeur « Franco » : 
Liége, Georges Thone. 1 volume, 43 pages, schémas 


385 (.43) 


Pe 
‘ 


wee Healer 


1930 bis 1933. 
MORSCH (B.). 


rung: 160 Seiten mit 218 Abbildungen; 2. Lieferung : 
160 Seiten mit 195 Abbildungen; 3. oasis on ae 
ten mit Abbildungen. (esse) Je ie aucternee RM.) 


1934 621 
MUNZINGER (F.). ; 


Seatipart, Kona eine. 3 pees L "Ticte 


196 Sei- | 


i 


Dampfkraft. Berechnung und Bau von Wasserrohr- 


kesseln und ihre Stellung in der Energieerzeugung. 


Berlin, Julius Springer. 1 Band, 348 Seiten, 41 Zah- 


lentafeln, 20 Barventetcle und 566 Abbildungen. 
eet : 40 R.M.) 
1934 
OSCHATZ (H.). 
Gesetzmassigkeiten des Dauerbruches ana Wege zur 
Steigerung der Dauerhaltbarkeit. 
Berlin, V.D.I. Verlag. 1 Band, 64 Seiten, 15 eit 
dungen und 9 Zahlentafeln. (Preis: 5.60 R.M.) 


1934 625 .113 
SARRAZIN (0.) und OBERBECK (H.). 
Tachenbuch zum Abstecken von Kreisbogen. 


Berlin, Julius Springer. 1 Band, 27 Textabbildungen. 
(Preis: 6 RM.) 


1933 
SCHMIDMER (E. L.). 
Ein Beitrag zur statischen und dynamischen Harte- 
priifung. 
Miinchen und Leipzig, Fritz und Joseph Voglrieder. 
1 Band, 102 Seiten, 22 Tabellen, 18 ea und 
5 Abbildungen. (Preis : 4.50 R.M.) 


62. (01 


In English. 


1934 


AMERICAN RAILWAY ASSOCIATION 
SIGNAL SECTION. 


American Railway Signaling Principles and Prac- 
tices. — Chapter III: Principles and Economic Phase 
of Signaling. 

One pamphlet (8X6 inches), of 78 pages, illustrated. 
Published by the Signal Section of the A. R. A., 30, 
Vesey Street, New York, N.Y. (Price: 35 Cents [25 
Cents to members and railroad employees].) 


656 .25 (0 


1934 656 257 & 656 .258 


AMERICAN RAILWAY ASSOCIATION (AR. A), 
SIGNAL SECTION. 


American Railway Signaling Principles and Prac-. 


tices. — Chapter XIX ; Electric Interlocking. 
One pamphlet (8 x 6 inches) of 70 + 22 pages, illus- 
trated. Published by the Signal Section of the A.R.A., 
30. Vesey Street, New York, N.Y. (Price: 35 Cents 
[25 Cents to members and railroad employees]. ) 


62, (01 i 


(A. R.A.), | 


of $7.00.) 
sal 


FRASER (J. H), B. ‘Se. 


GREINER (E. S.), 
ede 


New York, A 8.0, By: 


ice York: Published ae “the BE 
gd -ninth Street, (5 1/2 ci Hh 
0.) 


a” 


1933 


An economic survey of. motor-vehicle transp 
in the United States, 


Washington, D.C. Published by Bureau of Raily 


Economics. (6X9 inches), 219 BERD tables” BE 
diagrams. 
1933. - 385. (061. 4 & 21 


Electrical section reports of the American Railw 
Engineering Association. ‘Bulletin No. 359, Seniony 
1933. 


Chicago, Ill. Published by” the Association, 59, E 
Van Buren Street. 139 pages. 


1933 | aS IM 


~~ 


656 25 


Lewis’s Railway Signal Engineering (Mechanic 1) 


London, Constable and Company, Ltd. (Pres 16 
net.) 


1933 Cnet th CaS 9&5 
GRAY (Ww. S.), B. A, M. A. I, (Dublin), A. M. I 


eae concrete water towers, bunkers, si 
and gantries, 


London, Concrete Publications, Ltd. 
net.) 


1039 0 es a 385. (oo ( 
Great Western Railway Development Works (si 


(Briee: 10, 


plement to the RAILWAY GAZETTE, December _ 


1933.) Principal contents : Paddington station 
provements. — Cardiff station reconstruction. — 
Temple Meads alteration, — New Taunton stat 
and widenings. — Power and colour-light signall 
at Cardiff, Paddington and Bristol. — Dock impro 
ments. — Locomotive workshops and depot at W 
verhampton. — New 20-ton wagons. — Marshall 
yards at Banbury, Severn Tunnel Junction, Rogerst 
and Swansea. 

London, §.W. 1. Published by the Railway Gaze 
33, Tothill Street, Westminster. 


1933. 


| | ess 
MARSH (J. 8) & STOUG 


TON (B 
The alloys of iron ane silicon, 7 


London, McGraw-Hill Publishing Co., Ltd. (Pri 
30 sh. net.) . 
= - 


onstant improvements of , 


; Published ia ene A. R.A. (6x9 


eae CS < 313 .385 (.73) 
THOMPSON (Slason). : 
Railway statistics of the United States of America cms 
for the year 1932. * 
Chicago, II. Bureau of Railway News and paste: 
| 136 pages: (Copies on Eres C Ee 
1933, 621 13, 621 .335 & 621 43 oan 
WRIGHT (J. C.) & SMITH (F. C.). : me 
_ Automotrice construction and operation. : ‘’ 
_ New York, John Wiley & Sons, Inc. London, Chap- 2 
| man and Halll, _Ltd. Second edition. (Price: 21 sh, 6 d. 
net.) : he 


(eee lee: d 621 133.4 & 621 .133.5 ct 
YOUNG (Everett C.), Research Professor of Railway 
Mechanical Engineering. 

A study of the locomotive front end, including tests 
of a front-end model. Bulletin No. 256 of the Engineer- 
ing Experiment Station, University of Illinois, Urbana. 
(Vol. XXX, No. 39, May, 1933 of the University of 
Illinois Bulletin.) One vol. (9X6 inches) of 182 pages, 
with 54 figures and 25 tables. (Price, paperbound: » 
1 dollar.) 


38 (09 (.42) 


Transport. (The Hundred 


Editor, 3 Henrietta — 


In Italian. 


provisions regard- 
glish Railways . 
1933 313 .625.6 (.45) 
Relazione e dati statistici sulle tramvie estraurbane 
per gli anni 1928-1929-1930. 
Roma, Ministero delle comunicazioni. 1 volume, 376 
pagine e tavole. 


AY 
“compilers ‘of the 


: Link Board. Technical 


1933 721 9 
| RUSSO (C.). 
Costruzioni in cemento armato. 


Torino, Unione Tipografico Editrice Torinese. 1 vo- 
lume, 519 pagine & figure. 


wa 


N RAI nd | 1933 624 
e ral ie of tes ct hs Har- | SANTARELLA (L.). 
he year ended d 31st March, 1933. Arte e tecnica nell’ evoluzione dei ponti. 


ent ei 218 pages, fie, | Milano, Hoepli. 1 volume (180 x 250), 189 pagine & 
e:7 sh. 6 | 280 figure. 


= 
3 
x 


Jie 


In French. 


aries des ana Gault ‘aid Belgique. 
(Bruxelles.) 


1933 sd 4 625 113 


Annales des travaux oo de Belgique, ae | 


p. 849 


LAMOEN (S .). — Le tracé des raccordements pro- | 


oe (3000 mots, tableaux & fig.) 


yy 


1933 : 656.4 | E 


Annales des travaux publics de Beletaue acembre, 


p. 881 


_ Etude graphique du prix de preview des traneports | 


automobiles, (5300 mots & fig.) 


~ Bulletin de la Société alsacienne | 
de constructions mccani gas: (Paris.) 


1933 ger ia41 41 


Bull. de la Société alsacienne de Construct, mécaniq., 
octobre, p. 2. 
GILLIOT (H.). — Le « Booster » pour locomotives. 


(2400 mots & fig.) 


Bulletin de la Société des ingénieurs civils 
de France. (Paris.) 


1933 : 691 
Bull. de la Soc. des Ing. civ. de France, juillet- -aotit, 
p. 890. 


ROCCA (A.), — La protection extérieure des tuyaux 


métalliques par des mélanges cimentés. L’enduit 
« Dalmine ». (12600 mots & fig.) 

1933 691 
Bull. de la Soc. des Ing. civ. de France, juillet -aott, 


p- 922. 


SCARPA (O.). — La corrosion de V’acier e les essais 
physico- chimiques effectués sur le revétement « Dal- 
mine ». (11700 mots & fig.) : 


Bulletin des transports internationaux 
par chemins de fer. (Berne.) — 


Bull. des transp. intern. par ch, de fer, décembre, p. 582. 


La Compagnie du Chemin de fer du Reich en 1932. 


(5 300 mots.) 


1933 313 .385 (.493) 
Bull. des transp. intern. par ch. de fer, décembre, p. 599. 

La Société Nationale ds Chemins de fer belges 
durant V’exercice 1932, (1 000 mots.) 


(900 mots & fii 


| Bull. techn, ‘de da ‘Suisse romande, I 


- Bull. tech, de YUnion pate des ‘Inspecteurs 


~ voie. (3 000 mots & Salk 


Chronique des ped Be no 1, 10 janvier, Pp. BS 


| Génie civil, no _ 2680, 23 décembre, 
1933 385 113 (.48) 


: “p. 33. 
SARRASIN Hees 


‘ 


1934 


Doe < 
WABTS EN (' 


pe as ee ee et des chefs St 
des chemins de fer belges. (Bruxelles.) f 


1933 ° 


Chefs de section des Ch. de fer belg 
eembre, p. 1., 


CALLANT, — Les causes de déformation de 


Chronique ads: ‘transports. (Paris.) 
1934. a. Be 


Les dépenses des grands réseaux de tome is..de’ 1 
en 1932. (3 500 mae (A suivre.) z : ied ny 


eer ee "a mole 


Génie eivil (Paria), beets 
1933 Se 


MESTRE (A). — Un arret du Conseil a menee: 


/ une régle dcpartementale de Sane en. ‘commit 
(1100 mots.) , ke ie A 


A 


1933 62 335, 5 (.65) & 621 43. (8 
Génie civil, n° 2681, 30 décembre, p. 633, ard 

Locomotive Diesel a transmission Pe 
920 ch. du réseau Nase: de la nies B,. tie, 
(2700 mots & fig.) 


Po na ere easements pour Hesomatives ‘Diesel. 
(600 mots.) 


apportées au 


62. (01 


a Paide des élasto- 
dans les pisces | 


) & 656 283 (44) 


e Lagny, prés de- 
nsports sur voies ferrées. 


La précision epeeate a see 


(691 & 669 1 


. 16. 
sapaydables et semi-_ 
300° mots & fig.) 


: internationale. (Paris. ) 
656 1 & 656 .2 


a. oe 


hemins de fer et les Tramways. (Paris.) 
: ‘ tay 33 | 


| Tramways, janvier, p. iis 
os, 


ifs pour locomotive Diesel-electrique. 
a 


621 43 


1934 tty 


Alimentation mécanique des foyers de locomotives. 
(4000 mots & fig.) 


1934 . . 625 143.4 


| Les Chemins de fer et les Tramways, janvier, Dele! 
DESGARDES (E.). — Note concernant les rondelles” 


Grower. (1 300 mots & fig.) 
1934 ; 625 .174 (.44) 


Les Chemins de fer et les Tramways, janvier, p. 20. 


Emploi et fonctionnement du chasse-neige sur les 


‘| réseaux francais. (1300 mots.) 


1934 625 .255 
Les Chemins de fer et les Tramways, janvier, p. 21. 
Dispositifs de montage pour freins électro-magné- 


tiques. (2 700 mots & fig.) 


1934 625 .17 
Les Chemins de fer et les Tramways, janvier, p. 23. 

Appareil pour le dégarnissage et le relevage sur 
ballast des voies ferrées. (1200 mots & fig.) 


L’Industrie des voies ferrées et des transports 
automobiles. (Paris.) 
1933 i : 621 .332 


L’Industrie des voies ferrées et des transp. autom., 
novembre, p. 337. 


SEKUTOWICZ. — Note sur le retour par la terre 


des courants de traction et les effets d’électrolyse des 


canalisations. (1700 mots & fig.) 
1933. 625 .62 


| L’Industrie des voies ferrées et des transp. autom., — 


novembre, p. 348. 
Nouvelle voiture-type Glaborée par le Bureau tech- 
nique de la Conférence des Présidents des compagnies 


de tramways aux Etats-Unis. (1400 mots et fig.) 


1933 625 .616 & 625 .617 
L'Industrie des voies ferrées et des transp. autom., 
novembre, p. 86. 
LAURU. — Construction métallique dautomotrices 
et de remorques dans le réseau de Bordeaux, (4500. 
mots & fig.) aye 


621.43 


(3 600 


621 138.2 


| Les Chemins de fer et les Tramways, janvier, p. 14. 


id destinés 


_ Revue générale des ieee de fer, janvier, 


: laacheay ae Ta ligne ae ‘St-Ge 


de fer de VEtat en France Vapres le compte dadmi-_ 
— nistration publié pour ladite année. (Tableaux.) 


des Moulineaux. (1200 mots & fig.) 


Revue générale des chemins de fer, janvier, p. 58. 


AS R H 
a laaxc nm 
mots & 3 tableaux. 


1934 


OUDOTTE. oa yuan On de _ galeries 


ervais- Tee: ‘Baing-te “payet 
a la frontiére suisse. (3 900 esa & fig.) | sly a 


ROSA 28? petty ; 818.385 (.44) 
Revue générale des (ee de fer, janvier, Pp. . 
Résultats obtenus en 1932 sur le réseau des Cher 


1934 ‘ 656 .259 (44) 
Revue générale des chemins de fer, janvier, p. 55. KUS 
- Signalisation du terminus de pen pour oy ligne | bahn. ee 


1934 621 .132.8 (437) & 621 .43 ( (.437) 


Le développement des automotrices sur les Chemins 
de fer de l’Ktat sebecorlovnate, (2200 mots & fig.) 


1934 385. (09 (.56) | 


Worter & Abb.) 


Revue générale des chemins de fer, janvier, p. 65. 1933 wee + ee tlie 

Le développement des Chemins de fer tures depuis er x ve ae ft i tts D ne 

dix ans, (1000 mots & fig.) asers Annalen, Heft 11, jezember 
— y er f 


Revue anaes des Mines. (Liége.) 
1934 f 621 43 | 


Revue universelle des mines, no 1, 1** janvier, p. 11. 


de la Société des Aciéries du Nord. (1400 mots & fig.) 


MAGNEE (P.). — Les automotrices 4 moteur Diesel TIN. Y opens 
(900. Worter & Abb:) Jako any 


1933 ress ? FE 
Glasers Windiadt Heft 12, 15. Deseuber pe 
_ GUERTLER. — Die ‘Hartmetalle, 
eAbbavs « Fs R 


In German. 


Die Lokomotive. (Wien). 
1933 621 335 (.43) 


Die Lokomotive, Dasember 8. 221. 


Neue elektrische ekematucs und Triebwagen fiir | 
die Siiddeutschen Strecken der Deutschen Reichsbahn; 
(1200 Worter & Abb.) 


1933 621 .13 (.47) 
Die Lokomotive, Dearie Se2z3y ay 
Neues vom russischen Lokomotivbau, II. (1400 | 
Worter.) r Yel 
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Elektrische Bahnen. (Berlin.) 1934 ‘: 
1933 , 621 43, (.43) | Organ fiir die vreeteens ies Bisenbahnw en 3 


Elektrischen Bahnen, Dezember, S. 277. 1/2, 10. Januar, 8. VW. 

- REICHEL (W.). — Die elektrische Ausriistung des | DORNER (H.). — Eni 
Schnelltriebwagens der Deutschen Reichsbahn. (3500 | baues bei den Tafel 
Worter & Abb.) (3 800 habetinte 38 Ta: 


Sa HANKER (R.). 
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tf 
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1934. . * 656.2 
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LEIBBRAND. — Aufgaben und technische Grund: 


-| lagen der Weiterentwicklung des Eisenbahnbetriebs. 


(7 600 Worter. ue 
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Bulletin, American Railway Engineering 
Association. (Chicago, II!.) 
016 .621.39 (.73) 


Engineering Assen, September, p. 3. 

Report of Committee I. — Developments in applica- 
tion of electricity to railway service. Bibliography of 
periodical articles appearing in a select list of periodi- 


1933 


_ eals covering the period January 1932 to June 1933, 
- prepared by 


A. Freeman, cataloger, under the 
direction of the Librarian, Bureau of Railway Econo- 


- mies Library, cereuneres Dt: 


1933 621 .39 (.73) 
| Bull. Amer. Ry. Hingteterin Asson, September, p. 23. 
Report of Committee II, — Inductive coordination. 


(3 600 words.) 


1933 621 .33 (.73) & 621 .39 (.73) 
Bull. Amer. Ry. Engineering Assen, September, p. 33. 

Report of Committee IV. — Power supply. (2800 
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1933 621 .39 (.73) 


Bull. Amer. Ry. Engineering Assou, September, p. 43. 
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Report of Committee X. — Cle 
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and overhead working conductors. (400 words oe 


tables.) — 
1933 ; 621. 39 & 693 
Bull., Amer. Ry. Engineering Asson, September, p. 92. 
Report of Committee XI. — Protection of railroad 


equipment from danger of fire caused by electric 
sparks during the transfer of inflammable eed 
(1 000 weed ss) ay i 


1933 = 621 32 (73) 


Report of Committee XIII. — Illumination. (1 600 
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1933 621 .331 (.73) 
Bull, Amer. Ry. Engineering Asso, September, p. 98. 

Raper of Committee XIV. — Design of indoor and 
outdoor substations. (3800 words.) 


1933 621 .39 (.73) & 669 (78) | 
Bull., Amer. Ry. Engineering Assen, September, p. 106. 


Report of Committee XVI. — Application of cor- 
rosion resisting material to railroad electrical con- 
struction. (2200 words, 12 tables & fig.) 


Engineer. (London.) 


1933 | | 624 8 
Engineer, No. 4065, December 8, p. 562; No. 4066, De- 
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(9200 words & fig.) 
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Engineer, No. 4065, December 8, p. 564; No. 4066, De- 

cember 15, p. 600; No. 4067, December a2, p. 612; 
No. 4068, ‘December 29; p. 638. 


A. C. voltage regulators. (15700 words & fig.) 


1933 621 1334. 
Engineer, No. 4065, pera 8, p. 568. 


DUNLOP (S. H.). — Liquid fuels from coal for. 
naval purposes. (3900 words.) 


1933 621 .335 (.82) & 621 .43 (.82) 
Engineer, No. 4065, December 8, p. 579. 


SACCAGGIO (P. C.). — Diesel electric units for the 
Buenos Aires Great Southern Railway. (5900 words.) 
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Engineer, No. 4067, December eh p. 614; No. 4068, ee 
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Bridge construction in 1933. ae 400 words & Se 
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McKAY (A, ML). - aii ie effect of time and tempe 
ature on the embrittling of steels. (3 800 words & fig 


1933 4 656. (061 (4 
_ Engineering, No. 3543, Dione 8, p. 637. 


- The Public Works, Roads and Transport Exhibitio 
2 800 words & fig.) : 


1933 ae ‘asueal 
Engineering, No. 3544, December 15, ee 642; Bi 
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RICH (Th.). 
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1933 ein 
Engineering, No, 3544, December | 15, p. 661; No. 354 
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THOMPSON (P. W.) & VAN DUZER (R. M.). 
High-temperature steam experience at Detroit. assy 
‘words, fig & tables.) 
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Saat = 
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be Journal, Institution of Engineers, Australia. 
(Sydney, N. SW.) - 
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| Journal, Institut. of Eng., Australia, October, p. 325, 
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a 
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Journal, Institut. of Eng., Australia, October, p. 332. 

HARRISON (F. H.). — Copper welding applied to 
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read before the Institute | Boyp MERCER (L.). — Economical methods’ of 
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| designing and constructing concrete grein bins. (3 400 
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Journal, Institute of Transport. (London.) 
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Journal, Institute of Transport, December. p. 98. 

CAMPBELL (C. D.) & MILLER (M. S.). — Rail- 
way Rrakepextation in Soviet Russia. (9000 words 
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- ‘The testing of steam pire heat 
(4 4000 words & fig.) 
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Journal, Institute of Transport, December, p. 132. 
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problem, (5700 words ) 
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a formance of the Detroit turbine | using 
1.000 deg. ‘Fahr, Tas 700 words & fig.) 
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Journal, Institute of Transport, December, p. 140. 
ROWLAND (S. W.). — Transport finance and 
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AN (G. i); - Railroad viaduct carried 
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Journal, Institute of Transport, December, p. 156. 
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19233 tore toe oe oth ae OCD (ou | 


- Proceed., Amer. Soe. of Civil Eng., September, p. 1121. tai 


BEYER (A. H.) & SOLAKIAN (A. G.). — Photo- 


(2700 words, 2 tables & fig.) Railway Age, No 


aD ieee « _ Prospects — ats 
1933 : ve eae 9 | loans. ABS words.) alae 
Proceed., Amer. Soe: of Civil Eng, December, p. ‘1601. 1933 
Wind-bracing in steel buildings. Third progress Railw ay Age, nie is December 16, é é 
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HANSEN (J. H.). — Developments in reinforced 4 1933 y 
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tions. {3 000, words.) eee . ae 
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Railway Ae. (New York. ) 


1933. tat 656 .257 (73) 
Railway Age, No. 23, December 2, p. 782. : 

OPPELT (J. H.). — An interlocking six miles long. 
{1 200 words & fig.) : 


Railworr Age, No. 25, December 1 : 


Transport chaos ended in Britain. vy ae 
| as buses now regulated. — Similar step in 
; essential to economic recovery. (4 500 Rg 


1933 on 
"Railway Age, No. 26, December 23, p. 
_ Is speed what shippers” want ? Traff Cu 
_ series. Article No. 15, (3 000 peu 


1933 621 .43 (73), 
Railway Age, No. 23, December 2, p. 789. 


CANDEE (A. H.). — Performance of Diesel Spegio7 H 
tives. (1500 words & fig.) 


10330. Ba: 691 & 693_| 
Railway Age, Het 23, December 2, p. 785. : 


Piers given thorough protection against. ‘substruc- 
ture fires. (2 300 words & fig.) 


1933 62d, 1823 
Railway Age, No. 26, December 23, p. 875. 


_ Milwaukee motive power makes high 
_ words, Ws & fig.) 


1933 - 625 27.73) | 
Railway Age, No. 23, December 2, p, 791. 


Norfolk & Western cuts empty mileage in meee 
handling. qd 400 words.). : 


1933 625 .234 (.73) 
Railway Age, No. 23, December 2, p. 793. 

New Haven club cars equipped with air conditioning. 
(600 words & fig.) 


1933 Ce = 
Railway Age, No. 26, December 23, ‘?p. 


Railroads express. views on transportation $ 
_} tion. (3 500 words.) : 
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Some questions and answers on storedoor servis 
(3 200 Bo ia 


Ey; (aed I 


Railway Engineer. (London.) 


(933 

ilway Engineer, November, p. 322. 
WARD (I. L.)..— Length of transition curves. (300 
rds & diagrams.) 


(933 

ilway Engineer, November, p. 324. 
dependent wheels on railway axles. 
fie.) 


1933 625 .18 (.42) & 725 .35 (.42) 
ilway Engineer, November, p. 325. 


ingineer’s depots, London Underground Railways. 
090 words & fig.) 


1933 
ilway Engineer, November, p. 334. 


PETERS (R.). — The application of cant to rail- 
y tracks. (1900 words & fig.) 


1933 625 .143.2 & 625 143.3 
ilway Engineer, November, p. 337. 

ALLEN (C. J.). — The burden of defective rails. 
600 words & tables.) 


1933 

ilway Engineer, November, p. 341. 

Automatic sleeper chair screwing machine. 
rds & fig.) 


1933 
ilway Engineer, November, p. 34I. 
New Vancouver tunnel. (700 words & fig.) 


1933 621 134.1 
ilway Engineer, November, p. 342. 

Metallic packings for high pressures. (1700 words 
fig.) 

1933 

ilway Engineer, November, p. 344. 
Maintenance organisation on the German 
ilway. (1600 words.) 


1933 625 143.3 & 625 .143.4 
ilway Engineer, November, p. 346. 

BALL (J. D. W.). — Measuring wear of rails and 
hplates. (1200 words & fig.) 


625 .13 


625 .212 


(450 words 


625 144.2 


621 .9 


(600 


625 .13 (.71 
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State 


1933 656 .281 (.42) 
ilway Engineer, November, p. 348. 
Railway accident report. — Derailment at Raynes 


wk, Southern Railway : May 25, 1933. (2000 words.) 


1933 621 138.5 (.42) & 625 .26.(.42) 
lilway Engineer, December, p. 353. 
The railway workshop and its equipment. (1 000 


. 


1933 621 .138.5 (.42) & 625 .26 (.42) 
uilway Engineer, December, p. 354. 


Some recent improvements at Swindon Works, 
‘eat Western Railway. (2000 words & fig.) 


1933 621 .138.5 (.42) 
Railway Engineer, December, p. 359. 


Economical machining methods in the L. M. S. R. 
locomotive works. (2100 words & fig.) 


1933 621 138.5 (.42) 
Railway Engineer, December, p. 363. 


Reorganised production methods at the Darlington 
works of the L. N. E. R. (1500 words & fig.) 


1933 621 138.5 (.42) 


Railway Engineer, December, p. 365. 


Jig, fixture, and gauge organisation at Eastleigh 
works, Southern Railway. (1200 words & fig.) 


1934 621 .133 
Railway Engineer, January, p. 4. 

RIEKIE (J.). — Slow combustion steam generation 
on the flash system for locomotives. (1600 words 
& fig.) 

1934 621 .133.7 
‘Railway Engineer, January, p. 6. 

Boiler water treatment. (900 words.) 

1934 627 
Railway Engineer, January, p. 7. 

BIRD (H. H.). — Dock entrances and lock gates. 
(2000 words & fig.) 

1934 6§21_.132.1 (.47) 


Railway Engineer, January, p. 9. 


Recent Russian locomotives. (500 words, 1 table 
& fig.) 
1934 625 .13 (.42) 


Railway Engineer, January, p. 11. 
Replacement of an old timber viaduct. (900 words 
& fig.) 
1934 
Railway Engineer, January, p. 13. 
New light-weight Italian coaches. (600 words & fig.) 


625 .232 (.45) 


1934 665 .882 & 669 3 
Railway Engineer, January, p. 15. 

DOWNIE (C. C.). — Practical welding of copper 
tubes. (1 000 words.) 

1934 621 .132.3 (.51) 


Railway Engineer, January, p. 17, 
New Pacific locomotives for China. 
& fig.) 
1934 
Railway Engineer, January, p. 18. 
Optical train control. (3200 words & fig.) 


1934 621 .135.2 (.73) 
Railway Engineer, January, p. 22. 

New disc-type wheel centres for coupled wheels, 
(1000 words & fig.) 


1934 
Railway Engineer, January, p. 24. 
Centralised traffic control in France. 
& fig.) 


(400 words 


656 .254 (.43) 


656 .254 (.44) 


(900 words 


ee the a officiency. 


(3.000 words: & fig. 


1933 : 691 & 693 


__-Railw. Engineering and Maintenanee, December, p. 590. 


Acute waterproofing problem solved. a(1 B00, words jigs . 


& fig.) 


1933 614 .8 (.73) i 
Railw. Engineering and Maintenance, December, p. 594. | 


_ WENDLING (G. C.). — Solving the safety problem | 
on the Louisville aed Nashville. (2 500 words & fig.) | 


1933 ; 625 .113 | 


Railw. Engineering and Maintenance, December, p. 596. 


String lining curves without stakes. (600 words — 


& fig.) d 

1933 2 ae 625 .113 
Railw. Engineering and Maintenance, December, p. 597. | 
“SMYTHE (H. L.). — Simplifying vertical curve 


calculations. (2000 words & te) 


1933 3 625 .143.2 (.73) 


Railw. Engineering and Maintenance, December, p. 601. 
CRITCHETT (J. H.). — A new process for heat 
treating rail ends. (1000 words.) 


Railway Gazette. (London.) 


1933 656 .257 (.44) 
Railway Gazette, No. 23, December 8, p. 861. | 
Route-lever signalling in France. (1 200 words & fig.) 


1933 621 .43 
Railway Gazette, No. 23, December 8, p. 864. ; 
Pullman high-speed railcar. (400 words & fig.) 


1933 621 .9 (.42) & 625 .144 (.42) 


Railway Gazette, No. 24, December 15, p. 886. 


Chairing sleepers automatically. (700 words & Be 


1933 656 .211.7 (. 51) 
Railway Gazette, No. 24, December 15, p. 887. 


Nanking-Pukow train Ae (900 words & fig.) 


1933 621, 43 & 625 212 
Railway Gazette, No. 24, December 15, p. 889. 


New wheel for rubber-tyred railcars. (1 100 words | 


& fig.) 
1933 F 621 .132.3 (.931) 


Railway Gazette, No. 24, December 15, p. 891. 
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_ Electric Railway Traétion, P Naas ‘Supplt. to th h 
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Railway Gazette, No. 1, January 5, p. 
French railway safety. (2 be foes 


19347 se ~oiee Wega 
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Spray cleaning of locomotives, a oe ie 
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- 
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fF oe ri i Track circuits without bonds. (1300 words & fig.) Z 
ne development. (400 words, 

eels ERS SEG a POE 5 99 656 .258 (.73) 4 

Railway Signaling, December, p. 322. 


621 | 132.7 & 621 43 
fe 988, Supple. to the Ry. 


Automatic interlocking eliminates train stops. (1800 
words & fig.) 


ro eetieel locomotive. 1933 656 .254 (.73) 
Ae  ---—s«|:«ésRailway Signaling, December, p. 326, 
STEVENS (Ch. H.), — Centralized traffic control 
621 .43 | in Philadelphia subway. (3000 words & fig.) 
1, p. 990, Supplt. to the Ry. if 
1933 625 162 & 656 .259 


| Railway Signaling, December, p- 331, 


Automatic crossing poe on Illinois Central. (1 600 
words & fig.) 


1933 656 .254 (.73) 
Raibvay Signaling, December, p. 333. 


Boston and Maine train-control petition granted. 
(1.900 words.) 
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. (400 + words & the 


621 .43 (.492) | 
p. 995, Supplt. to the Ry. | 


* The Locomotive. (London.) 

1933 621 .335 (.81) & 621 .43 (.81) 
The Locomotive, No. 496, December 15, p. 347. 
eee Oil electric train, Sao Paulo Railway of Brazil. 


621 335 lhe & 621 43 2) | (1300 words & fig.) 


Der aie r. 1933, 621 .131.3 (.44) 
ish rai oe 000 words & tig.) The Locomotive, No. 496, December 15, p. 355. 
pet at ‘ 621 4B Locomotive testing plant at Vitry-sur-Seine, France. 


ee : : (3200 words & fig.) 

rraction 998, Supplt. to the -_““w“ 
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13 of the locomotive Diesel engine. A review The Locomotive, No. 496, December 15, p. 365. 

esent position and eRe tendencies. (2 200 The roller bearing as applied to locomotives and 
oh & ae rolling stock on railways. (2300 words.) 


land, (1200 words.) 


“The Locom tive, No. 406) Decemhen 


- 1933. by 
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Los Ferrocarriles Federales suizos en el afio 1932. 
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_ parole he 


1934 j 
L’Ingegnere, No 1, gennaio, p: 22. 
LETTERIO. DONATO ( 
cerniere nelle travi Gerber 


1934 4 
| LIngegnere, No 2, 1 

SCHLAEPFER (0.). Diesel 
eae parole & Sig) oe eae 


a os 
ri 


 zione su rotaie. 


ns 


1933 Be pee Bey 4 : 

Rivista tecnica cai ferrovie Heleeey wb <dicem 
Pp. 305, ‘ al 

La ferrovia Fossano-Mondovi-Ceva. (8300, pa 

& fig.) a 


= 


er hee 


1933 621 134.1 
vista tecnica delle ferrovie italiane, 15 dicembre, 
p. 327 


DIEGOLI. — I cuscinetti delle bielle nelle locomo- 
e veloci. Infuenza dello sforzo motore sul lavoro di 
Tito nei cuscinetti. (7600 parole & fig.) 


In Dutch. 


De Ingenieur. (Den Haag.) 


1934 621 131.2 
Ingenieur, N* 1, 5 Januari, p. W. 1. 
WIDDECKE (K. A. M.). — De mogelijkheden tot 
-volmaking van stoomlocomotieven voor zeer snel 
pende treinen. (6000 woorden & fig.) 


1934 

Ingenieur, N* 1, 5 Januari, p. Bt. 4. 
RENGERS (N. J.). — Proefnemingen op kolommen 
on beton en gewapend beton. (300 woorden, 1 tabel 
fig.) 


62. (01 & 691 


1934 624 .2 


Ingenieur, N* 2, 12 Januari, p. B. 4. 

<RUYS (F.). — Een amerikaansche methode voor 
; berekenen van veelvoudig statisch onbepaalde con- 
ucties. (4500 woorden & tabels.) 


1934 385 (.44) 
Ingenieur, N* 3, 19 Januari, p. V. 1. 
sOURSAT. — La modernisation des chemins de fer 


France. (13200 woorden, 4 tafereelen & fig.) 


Spoor- en Tramwegen. (Utrecht.) 
1934 625 142.2 


Spoor- en Tramwegen, No 1, 2 Januari, p. 8. 

VAN DER PLOEG (J. A.). — Iets over de hout- 
soorten welke voor dwarsliggers worden gebruikt. 
(2200 woorden & fig.) 


In Portuguese 


Boletim do Instituto de Engenharia (S. Paulo). 
(Brasil.) 
1933 656 (.81) 


Boletim do Instituto de Engenharia, novembro, p. 273. 


DIAS DE SANTANNA (F.). — Concorrencia e co- 
ordenacgao dos transportes feitos por via ferrea é de 
rodagem. (5600 palavras.) 


Gazeta dos caminhos de ferro. (Lisboa.) 
1934 656 .1 & 656 .2 


Gazeta dos caminhog de ferro, 16 de janeiro, p. 64. 
FERREIRA (V.). — Caminhos de ferro e autom6- 


veis, (2400 palavras.) (Continia.) 


Revista das Estradas de ferro. (Rio de Janeiro.) 
1933 656. 


Revista das Estradas de ferro, No 203, 30 de dezem- 
bro, p. 346. 

OLIVEIRA (B. M. de). — Concorrencia e coordena- 
cao dos transportes feitos por via ferrea e de roda- 
gem. (2000 palavras.) (Continnta.) 


’ M. Weissenbruch Co., Ltd., Printer of the King, 49, rue du Poincon, Bruxelles. 


: <n 
i Speake +4). ee 


- . . - ‘ . mm ” ‘ ' i 1 i 
~ + cae Ee fsa owt SS uso) derectontpcaleionne: 
s F ° . ret & soe See 


anh a “vn * a A e C 4 ’ 


13 “1934 621 .116 & 621 114 
PONCHON (R.). 
Combustibles liquides et lubrifiants. 


| 1 volume (14x19), 1610 pages, tableaux et 163 Heuse: 
| (Prix: 140 franes francais. ) 


1934 697 
_SCARSEZ (E.). 
- Guide pour l’installation des chauffages modernes, 


; Paris, Librairie polytechnique Ch. Béranger. 1 volume, 
306 pages, 9 planches, tableaux et 78 figures. (Prix: 
40. frances frangais.) 

1934 | shit 621. 
WEISS (E. H.). 

Manuel pratique de l’ajusteur-mécanicien, 

Paris (7e), Garnier Fréres, 6, rue des Saints- Paves 
1 volume (1218), 248 pages "et 180 figures. (Prix: 
9 franes francais.) 


1 tae ibe volume, 2 pages Ht 


a 


«G21 89 & 621 43 


5 (eure 20 fr. Dreads 
621 .33 (.44) 


In German. 


1934 : 656 235 
-ADOLPH (E.). 
Eisenbahn-Giitertarifwesen. 


Berlin, Verkehrswissenschaftliche Lehrmittelgesell- 
schaft m.b.H. bei der Deutschen Reichsbahn. 1 Band, 
166 Seiten. (Preis: 7 R.M. 20.) 


1934 ee 625 .17 
Gleispflege und Oberbauwirtschaft. Ree 
Leipzig, Johann Ambrosius Barth und Briissel, Falk, 


Imas. 1 volume. leas OT fr, 


So ceoiees 


Die Wechselfestigkeit metallischer Werkstoffe, ihre 
Bestimmung und Anwendung. 

Leipzig, Johann Ambrosius Barth und Briissel, Falk, 
Fils, 22, rue des Paroissiens. 1 Band, 276 Seiten, 165 


pages es 216 figures. (Prix : 
a 4 Textabbildungen und 68 Tabellen. (Preis: 24 RM.) 


L) numbers placed | over the fs of Cock “book are those of the déeimat! classification proposed by the Railway Congress 
| with the Office Bibliographique International, of Brussels. (See « Bibliographical Decimal Classification as applied to 
ty Sci », by i: yaaa in, the number for November 1897, of the Bulletin of the International Railway Congress, 


Paris (6e), Librairie polytechnique Ch. Béranger. — 


Bix Fils, 22, rue des Paroissiens. 1 Band, 144 Seiten mit 
Abbildungen. (Preis : 1.20 R.M.) 
665 882 | 1934 62. (01 & 669 
HEROLD (W.). 


A oe (Cl). 


_ Beeinflussung durch chemische Einwi cungen. 
Berlin, ps bao 1 Band. (Preis: 


- (Preis: 


rmiidungsfestigkeit von Kesselbaustoffen und - 


Sa 


6.50 RM.) | 
691 & 21. 9 


1934 

Handbuch fiir Eisenbetonbau, 

Leipzig. Johann Ambrosius Barth und Briissel, Falk, 
Fils, 22, rue des Paroissiens. 1 Band. (Preis : “5.50. RM.) 

1934 | 625 .26 (.43) 
KUHNE (P.). ' 

Die Bedeutung einer planmdssigen Erhaltungswirt- 


-schaft beim Fahrzeugpark fiir die Deutsche Reichsbahn, 


Berlin, Verkehrswissenschaftliche Lehrmittelgesell- 
schaft m.b.H, bei der Deutschen Reischsbahn. 1] “Band, 
56 Seiten und 11 Abbildungen. (Page 2. R.M.) 


1934 | nie 621-48 

LANGEN (A.). : i 
Die Diesellokomotive mit unmittelbarem Antrieb. 
Leipzig, Johann Ambrosius Barth und Briissel, Falk, 


Fils, 22, rue des Paroissiens. 1 Band, 22 Seiten, 67 Ab-. 
pildungen und 1 Zahlentafeln. (Preis: +5 RM.) ~ 


1934 . w : 624: 
MITTASCH (W.) und BRAUNIG (), 
_ Bau und Berechnung von Briicken. 


- Leipzig, Johann Ambrosius Barth und Briissel, Falk, 
Fils, 22, rue des Paroissiens. 1 Band, 299 Seiten, 650 Ab-’ 


bildungen, 24 Tafeln und 3 Ausschlagtafeln. (Preis: ' 
14 RM.) ° ; 
1934 ‘ 621 88 
SCHOENEICH (H.). { 
Schraubensicherungen. 
Berlin, Carl Heymanns. 1 Band. (Preis: 10 R.M.) 


1934 : ~~ 625-(0L & 669) 
SCHWARZ (M.). 

Rontgenschattenbilder von metallischen Werkstiicken 
und ihre densografische Auswertung. 

Miinchen und Leipzig, F. u. J. nace 1 Band 
3 RM.) 


1934 a - 385 (.436) 


SOLVIS (S.). 
'Der Weg zur Fer ae der Oesterreichischen 
Bundesbahnen. 


Wien. Julius Springer. 
:2.70 RM.) - ie 
1934 ~~ 656 .256 & 656. 257 


 Stellwerks- und Blockanlagen. 

Leipzig, Johann Ambrosius Barth und Briissel, Falk, 
“Fils, 22, rue des Paroissiens. 1 Band, 165 Seiten und Ab- 
bildungen, (Preis: 1.60 R.M.)° ° 


In English. 


tht. a ee ae (73) & 38 (73) 
Banking. and. transportation. problems. An examina- 
‘tion of the « banking system >», the monetary policy, 


} inches), 293 pages. aes 


Meee Lithitea 
6 d. net.) 


EDWARDS” oo K. a. 


-MEARES (J. W.) & NEALE (R. ED. 


1 Band, 7 Seiten (Preis: j 


‘Company. — 
} $ 1.50.) 


iaaton &  Giseor Black : 


1934 


| DENNIS ee @), & CORPE ee I 


(8 1y2X 5° 1/2 inches), 202 pages, ‘index. 


1933 


oe ie. 


1934 
Electric welding. Vol. I, Octobre 1932 to August 19 


London, Quasi- -Are seta ses Ltd. ae n 
1933 7 ub bee 
LLOYD WILSON (G). Sant 


The transportation crisis, : aot; 


New York. Published by Holston rey pees 
lishing one Inc.- i x Bl [2 inches), 335, Pee 
(Price : $ 2.50 


1934 ae 


Electrical engineering practice. . vet 


London, W.C. 2. Chapman & Hall, Ltd., agp u, Henie 
Street. (8. <6 inches), 920 pages, illust. (Price : 


net.) pan - 
1934 613 ab 625 234 we 

| MOYER (J. A.) & FILTZ (R.. 0). = : 
Air conditioning. gar ae 
London, MeGraw- Hill Publishing obit I 
(Price: 24 sh. net.) ‘+ "Aa art 
1934 | 621.392 | 
Procedure handbook of are welding. Design and Pp 
tice. on ane 


Cleveland, Chie (U.S. ae The on ‘Blee 
(9 14x 6x 1 Renee 410 pages. oe 


1934 + 385 5 (02 ( 
Railway Diary and_ Officials’ Directory for 1934. 
London, N.W. 1. McCorquodale & Co. Ltd., Carding 
Street, Euston Square. (9 atx 6 + ie i/2 inch 
197 pages. (Price: 3 sh. 6d }) 


L, Asociacion ee de te elie por Via 
olumen, 37 paewias ; 


In Italian. | 


’ 


1934 656 1 & 656 2 


| CAPACCIOLI (A,). ; AP 
Discussioni sulla concorrenza tra ferrovia d’auto- = 
mobile. / - 


+ Firenze, Stabilimento Grafico Commerciale. 1 vo- ’ 
lume (17.5 x 25.5), 126 pagine. air 
i An 3 : 4 x j a 
Martin de los Hips 65. | 1934 (ys) % 
. : | RIZZOLI (C.). | cs 
| La tecnica del conglomerato cementizio nelle costru- 
| zioni in cemento armato. ; 
| Bologna, Edizioni Teeniche Utilitarie, 1 volume Z 
(12 x 17), 3386 pagine con grafici e tabelle. (Prezzo: : 
| 20 Lire.) : 
# 
— — i 
4 


In Portuguese. 


Fp @1833i: 385. (08 (.68) — ‘ 
, . 621 13 (.0 | Administracdo dos servicos de Portos e Caminhos de 24 
-sustitucién de las locomotoras antiguas | ferro da colonia de Mocambique. 

Relatério do ano economico de 1930-31. 

General. de Transportes por Via Lourengo-Marques. 1 voluma, 468 paginas, mapa e 
7 paginas ¥ cuadros. tabelas. : 


II. — PERIODICALS. 


| automobiles ou de navigation auxquelles s'applique la ‘ 
Convention internationale concernant le transport des 

| marchandises par chemins de fer (C. I. M.) du 23 octo- 
| bre 1924. (15000 mots.) a_ 


1934 — La 385 .62 | 
Bull. des transp. internat. par ch. de fer, janvier, p. 50. 

Liste des lignes de chemins de fer et de services 
automobiles ou de navigation auxquelles s’applique la 
- Convention internationale concernant le transport des 
| voyageurs et des bagages par chemins de fer (C. I. V.) 

du 23 octobre 1924. (17 700 mots.) 


1934- 621 .33 (.485) 2 
Bull. des transp. internat. par ch. de fer, janvier, p. 113. ; 
de Electrification des lignes du réseau de PEtat. (1 500 « 
Liste Ges Tignes de ‘chemins ‘de ren en ae hatte: - mots.) 
ite of he a > . -< 


i, 656.283 (.44) 
gre et Paes, m By 25 janvier, p. 2. 


ee 


: snots. ie 


Oo Reg Cl 


Bulletin technique de la Suisse romande. (Ve 
1934 656 |! 


Bull. techn. de la Suisse roms mors 3 février, 


Appareil automatique de sécurité des trains. 
mots & fig.) ‘ 


a 


1 
> 700 


— 1934 4 “624 Pat 


Bull. techn. de la Suisse romande, n° 4, 17 février, p. 37. 


SARRASIN (A.). — Ponts récents en béton armé. | 


(800 mots & fig.) 


1934 621 .43 & 656 .222.5 | 


Bull. techn. de la Suisse romande, n° 4, 17 février, p. 39. 
Trains rapides Diesel-électriques. (4100 mots & fig.) 


1934 691 | 


i. i. 


| Génie civil, n° 2686, 3 ee et 


Bull. techn. de la Suisse romande, n° 4, 17 février, p. 45. | 


La protection extérieure des tuyaux métalliques par 
des mélanges cimentés. (1400 mots.) 


. Chronique des transports. (Paris.) 
4934. -  .: ; : 385 113 (.44) 


Chronique des transports, n° 3, 10 février, p. 6. 


| non homogénes et non is icotropes. 


Les dépenses des grands réseaux de chemins de fer en | 


1932. (2500 mots.) 


Génie civil. (Paris.) 
1934 j 669 .1 


Génie civil, n° 2685, 27 janvier, p 82. 


GUILLET (L.). — Les récents progrés de la cémen- 
tation des aciers par le carbone. (3000 mots & fig.) 


| Yautomobile, en- France. ‘Comparaison avec es 
| pays europGens. (5 300 mots.) +0.” =n 


1934 62. (01 & 721 4 


Génie civil, n° 2685, 27 janvier, p. 85. , 
VALLETTE (R.). — Considérations sur les votites 

minces autoportantes et leur calcul. (3 800 mots & fig.) 
1934 385 .587 

Génie civil, n° 2685, 27 janvier, p. 88. 
FREMINVILLE (de). — Les méthodes anpdernes 


d’organisation du travail. Le taylorisme et le fayo- 
lisme; la lecon des Etats-Unis. (3 100 mots.) 


19340) -ateariaas 691 
Génie civil, n° 2685, 27 janvier, p. 91. ~ 

MARCOTTE (E.). — Valeur comparée des recouvre- 
ments employés pour protéger le béton pendant sa 
prise et son durcissement. On 700 mots.) 


1934 625 .143.1 1 (44) 
Génie civil, n° 2685, 27 janvier, p. 93. 

Le nouveau rail, type S-52, de 62 kg./m., de la Com- 
pagnie P. L. M. (900 mots & fig.) 


= SSS Eee 


ties te, nea 
Aciéries de Pom 


- an 3 : 
1934 


La résistance des métaux et a e 
ture de Vhydr ogéne ieee (= 2528 
& fig. ) ; 


Se 


1934 ; : 
Génie civil, n° 2687, 10 février i) 124, 
PIGEAUD (G.). 


1934 ; ? ( EG 
Génie civil, n° 2687, 10 ra Pe 129, ' 
DELANGHE (G.). — Le nouveau gi 


. se ees 


= : — _ 17 i ee iS a 

1934 nears 6. 
Génie civil, n° 2687, 10 Ey p. 134. 
— « boosters » ae Jocomotives. (600 ‘mots & fig, 


1934 Skat 62. oe & 


| Génie civil, n° 2688, iT février, p. 149. 


PIGEAUD (G.); — Les matériaux de ee 
non homogénes et non isotropes. (4. 600. mots & fig. 


————— mes 2 | 
ics 


La Science et la Vie, (Paris.) 


1934 as a 
La Science et la Vie, février, aps in’ as 
REGNAULD (P.). — En métallurgie, controler re 
progresser. (4300 ‘mots & fig.) dd 
? ee - ao a 


. 
L’Economie internationale, (Paris. 9 a fs 
1934 ’ re ar “385 


L’Economie inter nationale, | février, Pe 9. oh es 
HAY (E.). = Le régime international des ‘hen 
de fer. (1300 mots.) . 


1934 
Les Chemins de fer et les’ Satine fey er, p- 
Locomotives a a vapeur 1-5-0. (2 200 mots aes eet 


143.3 (44) & 625 .62 (44) 


es et des transp. autom., jan- 


J.) & BARRAUD (B).- — Résultats ates 

s Réseaux de Nantes et Bordeaux par Vem- 

roiture raboteuse, pour la lutte contre l’usure 
. (5000 mots & ‘fig.) 


og oe ae 625 .62 & 665 .882 


| L’Indus. des voies ferrées et des transp. autom., jan- 
5 vier, p. 169. 


LEBRUN (M.). — L’emploi de la soudure autogéne 
| dans les exploitations de sumate (2 800 mots & fig.) 


Og acier moulé ee, ; 
000° ‘mots & fig.) 


_ 625 213° L’Ossature métallique. (Bruxelles.) 


L’Ossature métallique, janvier, p. 11. 


BRYLA (S.). — Les charpentes métalliques tubu- 
laires. (2400 mots & fig.) 


| 1934 625 .23 (.493) 
L’Ossature métallique, janvier, p. 34. 

| Les voitures métalliques sur les réseaux des Chemins 

| de fer belges. (1900 mots & fig.) 


isn sais sas suspension, ‘(900 


_ 656 ae 


Revue générale des chemins de fer. /Paris.) 
1934 621 .132.5 (.44) 


Revue générale des chemins de fer, février, p. 109. 
PARMANTIER (A.). — Les nouvelles locomotives a 

marchandises, type 1-5-1 (série 151-A) de 3 000 chevaux 

au erochet de traction du tender, des Chemins de fer de 


= ei Wentod tg ate 
Paris-Lyon-Méditerranée. (6 000 ‘mots & fig.) 


= ae voies. (2900 mots & fig.) 


ager 625.13 (.44) | 1934 656 .212.5 (.44) 
Shemins de fer et les Tramways, février, p. 48. | Revue générale des chemins de fer, février, p. 128. 
ARR : - La nouvelle percée des Vosges. LEVI (R.) & BOILLOT. — Transformation et mo- 


dernisation des aménagements de Trappes-Triage. 
(10000 mots & fig.) i 


1934 621 .13 (.44), 621 .335 (.44) & 625 .2 (.44) 
Revue générale des chemins de fer, février, p. 147. 


Améliorations apportées au matériel roulant depuis 
la guerre par les Grands Réseaux francais. (16 000 mots 


fig.) 


} 1934 385 .113 (.45) 
| Revue générale des chemins de fer, février, p. 189. 


Les Chemins de fer de l’Etat italien pendant la pre- 
| mi@re décade du fascisme 1922-1932. (6300 mots.) 


1934 385. (09 (.593) 
Revue générale des chemins de fer, février, p. 198. 
Les Chemins de fer du Siam. (3600 mots & fig.) 


— 1934 625 .245 & 656 1 
Revue générale des chemins de fer, février, p. 208. 
Le transport sans transbordement par le rail et par 
| la route. (1900 mots & fig.) 


see 13 


691 & 625 13 


et les ponumlnsa iieriers Le 50, 


i des voies ferrées et des transports 
“ese (Paris.) — 
Red 143.1 


eo tA); — Les rails 4 orniére et leurs per- 
"4 (17000 mots & fig.) 


1934 624 92 


— 


fea 


<* 
+ 


> 


Weer ate 


/ 


1 ; eee 


4 


Somceee au. “dela de i limite 
. & fig. ) : 


> CHEVALIER (I). ae chomage. 


Société des” ‘Ingénieurs civils de France. (Paris ). 


1934 9 a8 eters) WE TE 


vier, p. 52. 


(7 000 mots.) 


< 


in Genrer a 


Die Lokomotive. (Wien). 
1934 621 .132.3 (.492) & 621 .132.6 ( 492) 
Die Lokomotive, Heft 1, Januar, yell 


DORTMUND (F. 8.). — Die schwerste “Tenderloko- 
motive der Welt. (800 Wérter & Abb.) 


1934 
Die Lokomotive, Heft 1, Ji iinuar, S. 3. 


FREIBERG (D.). 
ziige in Stromlinienbauart. 


1934 
Die Lokomotive, Heft 2, Februar, S. 21, 


2 © 1 — Vierzylinder-Heissdampf-Schnellzugslokomo- 
tive der London ae und Scottish Railway. (1 400 
Worter & Abb.) 


1934 


(2800 Worter & Abb.) 


621 132.8 (.65) 


‘Die Lokomotive, Heft 2, Februar, S.- 23. 


Garrat-Pacific-Schnellzugslokomotive fiir das _alge- 
rische Netz der P. L. M. (1400 Worter & Abb.) 


1934 
Die Lokomotive, Heft 2, Februar, S. 32. 


_ Geschichte der Verbundlokomotiven der 


Pri Me 
(3000 Worter & Abb.) (Fortsetzung folgt.) : 


Elektrische Bahnen. (Berlin.) 4 


1934 621 33 (.43) { 
Elektrische Bahnen, Januar, 8. 1. 
WECHMANN (W.). — Der elektrische Zugbetrieb 


der Deutschen Reichsbahn wiihrend der Jahre 1982 und 
1933. (8 200 Worter & Abb.) 


1934 621 .33 (.494) 
Elektrische Bahnen, Januar, S. 20. 
DURLER (W.). — Zehn Jahre voller elektrischer 


Betrieb der Rhiitischen Bahn. (1500 Wéorter & Abb.) 


1934 621 .33 (.436) 
Elektrische Bahnen, Thad S. 23. 
KAAN (E. R.). — Eréffnung des elektrischen Be- 


triebes auf der Nordrampe der Tauernbahn. (600 Wéor- 
ter.) 


621 335 & 621 43 | 
Worter & pene 


— Dieselelektrische ‘Sehaelibakn: | 


621 132.3 (.42) 


| Zeitsch. des Ver. oe Ing., Ni 


schaffung. (5 000 ea 


Zeitsch. AB Ver. deutsch. Ine. NE 5 
621 134.4 (.44) © 


| Luftwiderstand von Eisenbahn- eee 


| Zeitsch. des Ver. deutsch. Ing., Nr. 6 


| Abb.) 


“} (5.000 Worter.) 


| Zeitsch. des Ver. aries Ing., Nr. 45 bie “Febru! 


_ Abb.) 


‘Soe: des Ing. civ. de France, PY ae Ja séance du 26 vate iz 


ae pie : 
‘Das moderne Siherungewesen ne 


ee Le 
1¥s (, LAIN iotunny 


1934 


LEIBBRAND (M.). — rea eae ‘und nd tbe 


1934 _ 


coe 


— Die wirtschaftlic! 


JIPP (A.). 


py eet fase tn = 


-| Zeitsch. des Ver. dewtea: Ing., Nr. 5, 


VOGELPOHL (G.). — Windk 
ter & Abb.) 


1934 


BERTHOLD (R.). — Stand re 
(ee ee Werkstoffpriifung. — 


1934 ie 


“KORBER (Br). — ” Werkatattoritting ul 


1934 


Die Elbebriicke bei Danaea: (2005 Woarter 


nbahnstatistik insbesondere 
g cero 000 Worter & Abb.) 


Warter, 4 Tafeln & Abb.) 


656 .212.6 (.43) 


ig des Agere tne Eisenbahnverw. Nr. 6, 


be "RICHARD. — —. . ‘Der ‘Tlo-Einrad-Wagenschieber. Hin 
uf 


(2.000, Worter & oy 


wagen. 

is cates ; 385. (01 a 
Lei des Vereinsmitteleurop. -Bisenbahnverw. Nie 6; 
i 8. ng Febraas, SB We > 

a DIE iC ANN. — Die friiheren und jetzigen Bagéad- 
iectiaes a 400 wisi & Abb.) 


1934 656 
eitung des Neadinatnidtpleurens scrsamawers Nae 6, 

a 3 Februar, oe i 

BAUER. — Neuzeitliche Werbemittel fiir Sonder- 

a hg Worter & Abt | 


1934. i 621 1132.8 (.43) 
pitteng fies Vereinsmitteleurop, Eisenbahnyerw. ey 
¥ 15. Februar, ie, eee 


~PONTANI. — Gedanken zur Treibstoffversorgung 
in ERW. cbaiatibe:: der Big bobins (2800 Wiorter 
& Abb.) 


313: 625 .26 | 


Eisenbahnverw. Nr. 4, — 


as 222.5 pee | 


Siepesh und gross-stiidtischer Nahver- 


iene laufendes Schubgerdt fiir Hisenbahn- . 


ae eae eee of Political 
and Social Science. (Philadelphia). — 


1934 385 (.73) 


| Annals, Amer. Acad. Polit. ad Social ep ales, January, 


-PARMELER (J. By. — The recent past and imme- 
diate future of the eee: (2 out words.) 


1934 385 (.73) & 656 “2 (.73) 
yt an Acad. Polit. and Social Science, January, 
p- I : F 
LEE (E.). — Railroad operation and services. (3 800 

| words.) — : 
1934 385 .15 (.73) 


c | Annals, Amer. Acad. Polit. and Social Seience, January, 


p. 166.) 
ATTERBURY (W. W.). 
(3800 words.) 


— Railroad consolidation. 


1934 ° 385 .1 (.73) 
| Annals, oo Acad. Polit. ma Social Science, January, 
p- 172 
LEWIS (E. 1.). — Railroad valuation, (4 300 words.) 
1934 — - 385 15 (.73) 
Annals, Amer. Acad. Polit. and Social Science, January, 
p. 180 J ’ 
JOHNSON (E. R.). — Problems of government 
ownership and operation of railroads. (2800 words.) 
1934 656 .231 (.73) 


| Annals, Amer. Acad. Polit. and Social Science, January, 
185. 


wits 
HADEN ALLDREDGE (J.). — 
freight rates. (4000 words.) “ 


1934 


- Annals, Amer. 


Railroad mileage 


386. (.73) 


Acad. Polit. and Social Science, January, 


DUNCAN (C. §.). — Revenue for highway con- 
struction and maintenance. (2900 words, tables & fig.) 


1934 © 347 .763 (.73) & 386 (.73) 

Annals, Amer. Acad. Polit. and Social Science, January, 
—p. 253 

KUHN (J. P.), — Constructive governmental super- 


. vision of motor transport. (5900 words.) 


1934 - 847:.763 (.73) & 656 .1 (.73) 


| 

| 

| ica Aead. Polit. and Social Science, January, 
bs 2. 4 

i 


ELDER (A. H.). — Government regulation of railroad 


competitors, (2 300. words. ) 


(5200 words & fig.) 


‘Brotherhood of Loe. Firemen and -Enginemen’s Maga 
zine, January, p. 47. ‘ 


SILLCOX (L. K.). — - High speed railway service — | 
its problems and perplexities. 


(2 600 words & fig.) 


Bulletin, American Railway Engineering 
Association. (Chicago, III.) 


1933. 
Bull., Amer. Ry. Engineering Asson, October, p. 309. 

Report of Committee XX — Uniform general con- 
tract forms, — Form of agreement for the purchase 
of electrical energy in large volume (such as required 
for traction purposes). 

Form of conveyance of title granting the right to 
construct and maintain buildings over railway property. 

Form of agreement for pipe line crossings under 
railway tracks. 


347 .75 (.73) 


Form of agreement for use of railway property by 
pipe lines paralleling railway, with social reference to 
pipe lines carrying high. pressure inflammable oils — 


and gas. 


Form of agreement with public authorities for high- 
way grade crossing elimination or separation (11 000 
words & fig.) 


— 1933 | 656 .25 (.73) 
Bull., Amer. Ry. Engineering Assen, October, p. 333. 

Report of Committee on signals and interlocking. 
Developments of automatic train control. Increased 
efficiency secured in operation by signal indication, 
including remote control of switches, and centralized 
traffie control, in lieu of train orders and time table 
superiorities. Synopsis of the principal current activi- 
ties of the signal section, A. R. A., supplemented with 
list and references by number of adopted specifications, 


| of highway | 


designs and principles of signaling practice. (2900 — 
words & fig.) 

1933 621 .3 (.73) 
Bull., Amer. Ry. Engineering Asson, October, p. 348. 


Report of Committee on electricity. Synopsis of 
reports of the Electrical Section. (1100 words.) 


1933 
Bull. Amer. Ry. Engineering Asson, 
Report of Committee on roadway. Roadbed 
drainage. Jacking culvert pipe through fills. Bearing 
power and other physical properties of soils, inelud- 


_ ing effect upon roadbed. Methods of protection against 


drifting snow and opening snow blockades. Methods 
of protection against drifting sand. (24000 words & 


625 .122 (.73) 
October, p. 347. . 


fig.) 
1933 621 138 (.73) & 625 .26 (.73) 
Bull., Amer. Ry. Engineering Asson, October, p. 403. 


Report of Committee on shops and locomotive 
terminals. — Turntables. Power plants. Wheel-remov- 
ing equipment for engine houses. Car paint shops. 


- 


equip 
in maintenance of way work. Snow 
and adaptability of track type 


roof 
| elevators and methods of obviating the hazard. (1 


| Engineer, No, 4072, January 26, p. 101.: 


ent. ‘adaplatiity oka air aad elect 


destroying equipment. Track 
oxy-acetylene; (b) electric ar 
painting. Organization for use anc 

ballast cleaning machines. (14, 500 words 


1933 . 
Bull., Amer. Ry. Engineering Asson, November 
Report of Committee on buildings. Revised sp 
eations for built-up roofing. Specifications | for Re 
way buildings, Relative merits of wood and fire 
structures. Causes of dust explosio 


words & fig.) 


1933 625 .162 (.73) & 725 ‘sat 
Bull, Amer. Ry. Engineering Asson, November, p. 

Report of Committee on grade crossings. Specifica 
tions for street crossings over railway tracks, both 
steam and electric, Relative economy of different types 
grade crossings. Proper vertical curves 
on highways ‘for grade separation projects. Merits and 
economy in use of « stop and go > signal. (7 000 wor ds. ) 


mer 
‘ 


| Engineer. gern abe 
1934 


The Hollerith tabulator. 


1934 
Engineer, No. 4072, January 26, p. 105. 


Oil locomotives for L. M. and S. Railway. 3 
words & fig.) 


1934 621 BL (42) 
Engineer, No. 4073, February 2, p. 115. : ai 
The new Barking Pane pxatice: (6 000 words & fig. 


(6500 words & fig.) 
621 43 (.42) 


1934 621 133.3 & 621 392 
Engineer, No. 4073, February 2, p. 122. 
_ Welded boiler drums and steam receivers, ie 206 


‘words. ) awe 

1934 oe - ed 21 au 
Engineer, No, 4073, Reuse 2, p- 125. 
_ Automatic combustion control. (2 000 words.) — ” 


-~ é 4 7 
a he an 


t 
ay bd eu BEM 


a) 


"621 132. o G 51) 
No. 3550, January 26, p. 102. ' 


-o type locomotives for the ana eee 
ay. (400 words & a8 


1934 625 111 (42) 
| Engineering, No. 3550, January 26, p. 104. 


| Greenisland loop line; L. M. S. Northern Cottnes 
Committee. (1 000: words & fig.) 


133.1 : ——— 
| 1934 62. (01 & 621 392: 
Engineering, No. 3551, February 2, p. 112. | 


ROBERTS (A. M.). — Simple tests for arc-welded. 
joints. (4400 words, 4 tables & fig.) 


a ih 


621 


Engineering, No. 3551, February 2, p. 118. 

Hammer-blow and moving-load stresses on railway- 
| bridges. Abstracts of papers read before the Institution 
| of Civil Engineers, January 23, 1934. — Hammer- 
blow impact on the main girders of railway-bridges,. 
| by R. W. FOXLEE & E. H. GREET. — Moving-load 
stresses in short-span railway-bridges, by W. E. 
GELSON. (1600 words.) 


1934 621 .116 
Engineering, No. 3551, February 2, p. 129. 

HODGSON (J. L.) & ROBINSON (L. L.). — Devel- 
opment of automatic ocmbustion control systems for 
industrial and power station boilers. 

Paper read at the Institution of Mechanical En- 
gineers, January 26, 1934. (2600 words & fig.) 


1934 621 .116 
Engineering, No. 3551, February 2, p. 134. 

HODGSON (J. L.) & ROBINSON (L. L.). — Com- 
bustion control systems, (5500 words & fig.). Paper 
read before the Institution of Mechanical Engineers, 
26 January 1934, Abridged. 


at as and siecais 


62, eo! a 669 1 


: hardened cast. iron, oe 600 


625 13 (.42) 


‘Sse ie 19, p. 55. 
tunnel (5 oe words & fig.) 


62. (01 & 693 


0 3549, Foebee 19, p. 58. 
— The testing of steam pipe heat | 

3 ‘Vabien of tests results to — 
3 tables & fig.) } 


a 621 330 & 621 43 
_ 8940, anes 19, vt Ga? 


Engineering News-Record. (New York.) 


1934 624 .8 (.52) 
Engineering News-Record, No, 1, January 4, p. 9. 

Welded lift bridge built in Japan, with trusses of 
Vierendeel type. (500 words & fig.) 


1934 ‘ 693 & 721 3 
Seoninisre on mre Landi Midland and | Engineering News-Record, No. 1, January 4, p. 12. 
‘ilway. (500° words & fig. ) pe | LYSE (I.). — Reinforced-brick columns. (600 words, 
TF aed - Pe 1 table & fig.) 
621 165 (13) : 
No. 3549, January 19, p. 78. 1934 624 .63 (.494) 


| (W. A.) & ELLENWOOD (F. 0.). — The Engineering News-Record, No. 2, January ll, p. 44. 
rformance of the Detroit turbine using KETCHUM (M. S.). — Thin-section concrete arches 
1 Goo - Fahr. (4200 words, tables & fig.) | as built in Switzerland. (700 words & fig.) 


1934: giG2ke e+ 


Paddington Station. — Part 1 


CULVERHOUSE (P. E. 
aN pos & fig.) 


1934 
Indian Railway Gazette, jaeaey p. 10. 


621 133.7 


~ Water softening for locomotives. (700 words & fig.) | 


621 31 is 


1934 : 
Indian Railway Gazette, January, p. 12. 


again of material for the transmission of power. 
2200 words.) 


~ Journal, Institution of Engineers, Australia. 
(Sydney.) 


1933 * 621 132.4 (.94) 


Journal, Institut. of Engineers, Australia, December, | i} 
| equipment and. safety working 


p. 357. « 
MILLS (F.). 


Western Australia. (6000 words & fig.) ony 

- 1933 691 & 693 

Journal, Institut. of Bupneers) Australia, age eae 

net) 1, 419 

' INGHAM (the late L.). — The bulking of sand. 

{3 800 words & fig.) 

1933 624 1, 625 12 & 721 all 

Journal, Institut. of Engineers, tee December, | 
p- 425, 


DARWIN (D. V.). — Earth as a structural material 
with particular reference to upad construction. 
words & fig.) 


Journal, Institute of Transport. (London.) 


1934 38 & 62 
Journal, Institute of Transport, February, p. 175. 


INGLIS (R. J. M.). — The engineer in transport. 
(17 000 words.) 


1934 347 .763 & 656 .1 
Journal, Institute of Transport, February, p. 192. 

ALDINGTON (H. E.). — Modern methods of road 
traffic control. (9000 words.) 


1934 347 .763 (.42) & 351 .81 (.42) 
Journal, Institute of Transport, February, p. 200. 

MILLER (H. T. G.). 
port. (5700 words.) 


Journal, Permanent Way Institution. (London.). ; 


1933 625 .4 (.42) 
Journal, Perm. Way Institut., December, p. 245. 
BOX (W. L.), — The Liverpoo! Overhead Railway. 


(7400 words & 1 map.) 


~ 


Journal, Perm. | Way Institut., . 


i tot (2 400 words.) : — <2") 
Journal, Perm, Way nstit ir 


— The railway locomotive problem in | 


(3500 | 


- Modern Transport, No, 773, Penni: 


- Modern je No. 773, January 6, pe 6. 


| & fig.) 


Railways of China and Manchuria, Dittetos 
- owing civil wars. (2 800 sini at 


— The socialization of trans- | 


1933 


GOUGH (L.). — Duties” of a a 


Cf Ten GEES. SAE 


KNOTTS (R. 


_ Modern Transport 0 London. ig 
19347) 8 «656 .2 
Modern Transport, No. 173, ‘January bs Soe 
LASCELLES (T. 8.). — Signalling on French Be 
ways. (2200 words & 1 ii: i + 
‘ b > * ie, a 

1934 621 .335 (73) & 621 43 ey 
Modern Transport, No. i 3, January 6. pee 


Stainless steel train for U. Ss. os — Petrol-elect 
engines. be 000 words & fig.) 


1934 ; 


Andy re 
6, pe Be 


RYAN (M. F.). — Internal combustion: Bo eng 
of the future. (2 400 words. ) 
1934 # 62 AB ( 


y* 
Another L. M. 8S. Diesel locomotive. we 100 wo 


1934 
Modern Transport, No. 773, Januar 


1934. ae 347 763 atone 56. L ( 
Modern Transport, No. 773, January 6, p. 8. 


Railways and road transport. Probable future po 1 
(1000 words.) Lines 7 
‘ 


1934 . 
Modern Transport, No. 713, January 6, posers 

Road-rail transport. — Rabbis railcar. of 
words & figs) : “4 "5 


ee Gy 


934 621 .33 (.43) 
rin Transport, No. 774, January 13, p. 4. 


xperiment in railway electrification. — New trac- 
n system. (1100 words & fig.) 
1934 621 132.5 (.42) 


dern Transport, No. 774, January 13, p. 6. 

Yew locomotives for L. M. S. express goods services. 
‘o-cylinder 2-6-o superheated tender engines. (1 600 
rds & fig.) 


P 

1934 656 .212.6 & 656 .213 
dern Transport, No. 774, January 13, p. 7. 
3ENTHAM (C.). — Handling of phosphate rock. 
400 words & fig.) 


1934 625 .245 (.42) 
dern Transport, No. 774, January 13, p. 9. 
A convertible rail wagon. (700 words & fig.) 


1934 621 .43 (.42) 
ern Transport, No. 774, January 13, p. 9. 


L. N. E. R. streamlined railbus. — Results in service. 
1 words & fig.) 


1934 


dern Transport, No. 775, January 20, p. 3. 


rATTERSALL (A. E.). — Colour-light signals. — 
echnical and operating advantages. (2600 words.) 


656 .251 


1934 656 .23 & 659 
dern Transport, No. 775, January 20, p. 7. 

PAYNE (H. W.). — Attracting goods traffic to 
» railways. — Review of recent progress. (2000 
rds.) 

1934 621 213225151) 


Mdern Transport, No. 775, January 20, p. 9. 
British-built locomotives for China. — Six 4-8-0 type 
pines for Hangchow-Kiangshan Railway. (700 words 
fig.) 


1934 347 .763 (.42) & 656 .1 (.42) 
Mdern Transport, No. 776, January 27, p. 3. 
ROBINSON (A. T. V.). — Licensing of road pas- 


iger services. — Outstanding problems and their 
lution, (3600 words.) 
1934 621 .132.8 (.47) 


xdern Transport, No. 776, January 27, p. 5. 
Experimental condensing locomotive for U. S. ©. R. 
nverted 0-5-0 type goods engine for service on the 
ntral Asia Railway. (1700 words & fig.) 


1934 385 .114 (.68) & 656 .1 (.68) 
xdern Transport, No. 776, January 27, p. 6. 


Rail and road costs compared. — Four times 
eaper by rail. (1200 words.) 


1934 621 .43 (.54) 
odern Transport, No. 777, February 3, p. 3. 
Petrol-driven railcars for India. British-built units 
r Junagad State Railway. (1400 words & fig.) 


1934 625 .175 (.42) 
Modern Transport, No. 777, February 3, p. 5. 
« Road-rail freighter » for railway maintenance. 


(1200 words & fig.) 


Oil Engine. (London.) 


1934 621 .43 (.42) 
Oil Engine, January, p. 268. 

The performance of the English Electric railcar. 
(1200 words & fig.) 


1934 621 .43 (.43) 
Oil Engine, January, p. 271. 

HEDLEY (R.). — Germany’s latest railcar design. 
(600 words & fig.) 

1934 621 .43 (.42) 


Oil Engine, January, p. 273. 
The first of eight new locomotives for the L. M. 8. R. 
(900 words & fig.) 


Proceedings, Institution of Mechanical Engineers, 


(London.) 

1933 621 
Proceed., Institut. of Mech. Engineers, Vol. 125, p. 1438. 

POLLARD (A. F. C.). — Kinematic design in en- 
gineering, (2300 words & fig.) 

1933 536 
Proceed., Institut. of Mech. Engineers, Vol. 125, p. 201. 

ROBEY (E. W.) & HARLOW (W. F.). — Heat 


liberation and transmission in large steam-generating 
plants. (40000 words & fig.) 


Railway Age. (New York.) 


1933 625 .244 (.493) 
Railway Age, No. 27, December 30, p. 903. 

Belgian refrigerator car is mechanically cooled. (1 400 
words & fig.) 


1933 656 .256.3 (.73) 
Railway Age, No. 27, December 30, p. 905. 

Automatic interlocking on the Alton & Southern. 
(1200 words & fig.) 


1933 
Railway Age, No. 27, December 30, p. 909. 
BALDRIDGE (C. W.). — The basis of a rail relay 
program. (1700 words & fig.) 


1933 625 .234 & 625 .244 
Railway Age, No. 27, December 30, p. 913. 

SAHLMANN (F. L.). — The air conditioning problem. 
(3 700 words.) 


1934 
Railway Age, No. 1, January 6, p. 5. 
Busch-Sulzer develops locomotive Diesel engine (2 600 
words & fig.) 


625 .173 


621 .43 (.73) 


“Old Seancls egatched Sea peso separated ul ler 
a traffic. (2800 words & fig.) : poe 


i | LY earning! 621 182.5 (.43) & 621 133.3 (. 
Railway Age, No. 2, January 13,  p. 39, ; 
German State Railnage build alloy- steel oilers. — 
Chrome-molybdenum and copper- manganese alloys are’ 


used on 4-6-2 locomotives carrying 368 lb. pressure. 
(700 words, 1 table & fig.) 


1934. ee (Gi 3) 
Railway Age, No. 2, Tea 13aip 43a ; 

Spring switches on the St. Louis—San Francisco. 
(1200 words & fig.) 


oats ae 


7 eae Jit 


1934 656 .211 1 (73) & 725 .31 (73) | 
Railway Age, No. 3, January 20, p. 66. 


Railway facilities modernized at Hamilton, Ont. 
(4000 words & fig.) 


1934 621 .132.8 (.65). 
Railway Age. No. 3, January 20, p. 73. 
A high-speed articulated Jocompuive: (1600 words 


fat 


1934 


Pen) shy ates | be 


& fig.) Cnraingeas “system overcomes serious | 
as words & fig.) . “=— 
1934 656 .261 (.73) : oe : i 
‘p Railway Age, No. 3, January 20, p. 79. 1934 : 
+ Increasing acceptance’ of storedoor service. (1300 _ Railway Engineering and Maintenance, 
{ words & fig.) 3 | Long platforms repaved under 
aa nee ; words & Hg.) 5 , ; 
‘ fi 1934 621 .93 (.73) & 
Railway Engineer. (London.) Railway Rigid and 21 Bor) 
1934 621 .9 & 669 1 Modern equipment speeds rail sawing. (: 
Railway Engineer, February, p. 38. | & fig.) nis Gia 5 Wits 
Removing rust from steel structures, (1 200 words | 1934 ; itm ECT 
ie) b Pern 2; PR Railway Engineering and Maintenance, Janie 
1934 625 .216 (.44) | Why spring washers are used. (1 900 words & 
Railway Engineer, February, p. 40. —— J. 
Automatic couplers on French ae (1300 | a Teg 2h 2 
words & fig.) ae Railway Gazette. (Londons + 
1934 621 132.3 (62) 1934 


Railway Engineer, February, p. 42. seers Garcired No. = January 
Rebuilt Egyptian Express locomotives. (500 words 
- fig.) - ' 


. 


1934 | ee o 
Railway Engineer, February, p. 43. ; 
Aluminium alloy in bridge construction. (800 words.) 


— 1934 ‘ 621 132.5 (.73) | 
x Railway Engineer, February, p. 44. 

: _POULTNEY (EH. C.). — Fast pdt locomotives, 
Lehigh Valley Railroad. (4300 words & fig.) ; 


Sten: 2- 6-0 nixed) traffic locomotives, L 
(1200 words & fig.) 


1934 . 
Railway Gazette, No. 2 


] 
4 
4 
=: 


934 
lway Gazette, No. 3, January 19, p. 95. 


idea Park to Shenfield widening, L. N. E. R. (3 000 
ds & fig.) 


934 347 .763 (.42) 
lway Gazette, No. 3, January 19, p. 104. 
load and Rail Traffic Act, 1933. (1 200 words.) 


934 625 .175 (.42) 
Iway Gazette, No. 3, January 19, p. 105. 
toad-railer for permanent way work. 
fig.) 

[934 ‘ 

way Gazette, No. 4, January 26, p. 125. 
‘the rail wear problem. (1 200 words.) 


1934 625 143.5 (.42) 
way Gazette, No. 4, January 26, p. 132. 


‘ew chair fastening for British standard track. 
0 words & fig.) 


1934 621 .132.3 (.43) 
iway Gazette. No. 4, January 26, p. 133. 

3team locomotives for high-speed service in Germany. 
N00 words & fig.) 


625 1 (.42) 


(900 words 


625 .143.3 


1934 621 .139 (.42) & 656 .212.6 (.42) 
ilway Gazette, No. 4, January 26, p. 135. 
dandling railway scrap. (800 words & fig.) 


1934 
ilway Gazette, No. 5, February 2, p. 180. 


sab signalling or automatic train control. 
rds. ) 


1934 656 .254 (.44) & 656 .212.5 (.44) 
ilway Gazette, No. 5, February 2, p. 183. 


New methods of working marshalling yards. (1 500 
rds & fig.) 


1934 
ilway Gazette, No. 5, February 2, p. 187. 
Light all-metal railcar for India. (900 words & fig.) 


656 .254 


(4.500 


621 .43 


1934 621 .335 (.42) & 621 .43 (.42) 

esel Railway Traction, p. 154, Supplt. to the Railw. 
Gazette, January 26. 

An up-to-date engine for railway traction. High- 

eed light-weight unit with electric transmission. 

300 words & fig.) 


1934 621 .43 

esel Railway Traction, p. 156, Supplt. to the Railw. 
Gazette, January 26. 

Control for Diesel-electric vehicles. Constant-power 

aracteristies of simple hydraulically operated control 

stem. (1200 words & fig.) 


1934 621 .43 (.73) 

esel Railway Traction, p. 158, Supplt. to the Railw. 
Gazette, January 26, 

The largest locomotive Diesel engine. (2000 words 

fig.) 


fas 1s 


1934 621 .43 (.43) 
Diesel Railway Traction, p. 160, Supplt. to the Railw. 
Gazette, January 26. 
Directly-driven Diesel locomotive. High-power su- 
percharged German machine undergoing running trial 
shows encouraging results. (1500 words & fig.) 


1934 621 .335 & 621 .43 
Diesel Railway Traction, p. 162, Supplt. to the Railw. 
Gazette, January 26, 
Possibilities of high-speed. — Streamlined trains 
hauled by powerful Diesel-electric locomotives. (2 200 
words & fig.) 


1934 621 .43 (.8) 
Diesel Railway Traction, p. 165, Supplt. to the Railw. 
Gazette, January 26, 
Diesels on the roof of the world. (Metre-gauge rail- 
cars maintain passenger traffic in the Andes (600 
words & fig.) 


1934 621 .43 (.54) 
Diesel Railway Traction, p. 167, Supplt. to the Railw. 
Gazette, January 26. 
Indian railcar results. (350 words & fig.) 


1934 621 .335 (.73) & 621 .43 (.73) 
Diesel Railway Traction, p. 168, Supplt. to the Railw. 
Gazette, January 26. 


Large locomotive for the Erie Railroad. Heavy 
shunting performed at low overall cost by Diesel- 


electric system. (600 words & fig.) 


1934 621 .33 (.438) 

Electric Railway Traction, p. 70, Supplt. to the Railw. 
Gazette, January 12. 

Electrification in Poland. (1 000 words, 3 tables & fig.) 


1934 621 .337 (.42) 
Electric Railway Traction, p. 72, Supplt. to the Railw. 
Gazette, January 12. 
Control gear for multiple-unit suburban trains. (2 600 
words & fig.) 


1934 621 .33 (.81) 
Electric Railway Traction, p. 76, Supplt. to the Railw. 
Gazette, January 12. 
Paulista Railway electrification. (1 400 words, 1 table 
& fig.) 


1934 621 .39 (.485) & 625 .234 (.485) 
Electric Railway Traction, p. 79, Supplt. to the Railw. 
Gazette, January 12. 
Electric heating of railway carriages. 
& fig.) 


1934 621 .33 (.42) & 625 .4 (.42) 
Electric Railway Traction, p. 80, Supplt. to the Railw. 
Gazette, January 12. 
The London Underground electrical equipment. (1 200 
words & fig.) 


1934 621 .336 

Electric Railway Traction, p. 83, Supplt. to the Railw. 
Gazette, January 12. 

HUG (Ad, M.). — Reducing the weight of contact 
lines. (600 words & fig.) 


(900 words 


1934 | re 
Railway Magazine, February, p 
_ MYTTON-DAVIES (C.). 
East. Ie Phe: eee Railway. 


oe 000 words & f 


1934 30.2 


Railway Mechanicai etter Bio p ~ 


JOB (R.). — Service testing of journal lubricants. | 
‘(2 200 words.) ab 


1934 625 244 (. 4) 
Railway Mechanical Engineer, January, p. 11. — 


A mechanically cooled European se es car. 
(1800 words & fig.) ; 


1934 Aa a 621, AB 


Railway I Mechanical Engineer, January, p. 13. 


GUILLOT (F.). — Electric aes of Diesel engines, ie 


(1400 words & fig. ur 


Railway Signaling, (Chicago.) 


1934 . 313 : 656 .25 (.73) | 


Railway Signaling, January, p. 21. 


Junction on the Santa Fe is remotely controlled. 
(2000 words & fig.) - 


1934 656 .256.2 (73) 
Railway Signaling, January, p. 25. ~ 


ZANE (W. F.). — Remote control on the Burlington. 
(1800 words & fig.) 


1934 625 162 (.73) & 656 .259 (.73), 
Railway Signaling, January, p. 28. 


Crossing gate with light signals i itea at railroad 
crossing. (1 000 words & fig.) 


1934 656 .256.3 (73). 


Railway Signaling, January, p. 31. 
Automatic interlocking in train-control territory. 
(1400 words & fig.) y 


1934 Ese 656 .259 (.73) 
Railway Signaling, dene p. 33. : 


Drawbridge locking on the New York, New Haven & 
Hartford. (1 400 words & fig.) — 


South African Railways and Harbours Magazine. 
(Johannesburg.) 5 

1933 385. (093 (.43) 
South African Railw. and Harbours, November, p, 1269. 


SCHWARZENSTEIN (F. I.). — A century of Ger- — 
many railway history. (2400 words & fig.) Pe 


words & fig. y 


& fig. 5) 


| eléctrica en la industria ferroviaria. 


| Ferrocarriles y Tranvias, enero, p. 
con motor de “combustion _interna, 
& fig. ) ‘ ss 
| Ferrocarriles_ y Tranvias, enero, Be 
-automotores de combustion interna, 


-& fig.) — 


| Harnoonerlen y Tranvias, enero, p. 16. 


~ Coliitibus ‘trolley ‘buses win 


“Cc akeuaes gas-trolley bus developed. ( J 
DF 


= 98. 


GAGO (E. G.). — Nueva <p 


& fig.) 


1934 


. * P @ 
ee) i See eS 
ae ez. 

. i 

i 


= 


SANTIAGO (E.). — Automotores par: ferrocar 


coy Sa A , 


at 
ol ee 


VALENTI DE DORDA 


1934 


BURNHAM GRANDIN Beats — La im 
némica de los automotores. (7700 ‘palabras 


=— "OL = 


1934 
'errocarriles y Tranvias, enero, p. 25. 


AZA (P.). — Los automotores de la Compaiiia’ del 
forte. (2000 palabras & fig.) 


1934 621 .335 & 621 .43 
ferrocarriles y Tranvias, enero, p. 19. 


BASTOS (M.). — Trenes rapidos Diesel-eléctricos. 
3100 palabras & fig.) 


1934 621 .335 & 621 .43 
‘errocarriles y Tranvias, enero, p. 35. 

O'BRIEN (R. J.). — Posibilidad de obtener econo- 
nias en Jas lineas ferroviarias mediante el empleo de 


jutomotores y locomotoras Diesel-eléctricos. (5200 pa- 
abras & fig.) 


621 .43 (.460) 


1934 621 .132.8 (.460) & 621 .43 (.460) 
ferrocarriles y Tranvias, enero, p. 43. 

RIBERA (J. E.). — Ensayos de autocarriles en 
Espana. (8100 palabras & fig.) 


1934 313 .385 (.460) & 621 .43 (.460) 


Perrocarriles y Tranvias, enero, p. 53. 


Resultados de la explotacién con automotores en 
Espafia. (2300 palabras.) 


1934 621 .132.8 & 621 .4 
Ferrocarriles y Tranvias, enero, p. 56. 
SIEGRIST (E.). — Los automotores de gasolina. 


(4500 palabras & fig.) 


Ingenieria y Construccién. (Madrid.) 


1934 624 
Ingenieria y Construccién, febrero, p. 57. 
CASADO (C. F.). — Las estructuras durante 1933. 


(2400 palabras & fig.) 


Revista de Ingenieria Industrial. (Madrid.) 
1934 625 .2 (0 


Revista de Ingenieria Industrial, enero, p. 1. 


LAFFITTE (C.). — Movimiento de lazo de los vehi- 
culos ferroviarios. (3300 palabras & fig.) 


Revista de Obras Publicas. (Madrid.) 


1934 624 
Revista de Obras publicas, N° 3, 1° de febrero, p. 41; 
n°? 4, 15 de febrero, p. 61. 


CASADO (C, F.). — Coleccién de puentes de altura 
estricta. (4000 palabras & fig.) 


1934 624 .63 (.460) 
Revista de Obras publicas, n° 4, 15 de febrero, p. 66. 
BURGUERA (J.) & LEYDA (G.). — Puente de 


grentn, sobre el Turia, en Valencia. (3200 palabras 
& fig.) 


In Italian. 


La tecnica professionale. (Firenze.) 
1934 


La tecnica professionale, febbraio, p. 38. 


ROMERO (R.)._— Nota sulla manutenzione delle 
locomotive a vapore. (3900 parole.) 


621 .138 


1934 621 .135.3 & 625 .213 


La tecnicca professionale, febbraio, p. 43. 


DUTTO. — Sui cedimenti elastici delle molle. (3 900 
parole & fig.) 


Rivista tecnica delle ferrovie italiane. (Roma.) 


1934 625 .245 (.45) & 656 .225 (.45) 
Rivista tecnica delle ferrovie italiane, N° 1, 15 gennaio, 
ps le 
FORTE (G.) & PALMIERI (D.). — Prime esperienze 
sulle « casse mobili refrigeranti » destinate al tras- 
porto di derrate deperibili in Italia. (3 800 parole & fig.) 


1934 624 .32 (.45) 
Rivista tecnica delle ferrovie italiane, N° 1, 15 gennaio, 
p. 14 


ORLANDINI (E.). — Il nuovo viadotto sul vallone 
Angiemo al km. 68.335 della linea Battipaglia — Reggio 
Calabria. (5800 parole & fig.) 


1934 625 .234 (.73) 

Rivista tecnica delle ferrovie italiane, N° 1, 15 gennaio, 
p. 29. 

SPANI (D. F.). — Condizionamento dell’ aria su 


vetture ferroviarie negli Stati Uniti dell’ America del 
Nord. (6500 parole & fig.) 


In Dutch, 


De Ingenieur. (Den Haag.) 
1934 
De Ingenieur, N° 2, 2 Februari, p. Bt. 9. 


VAN RAVESTEIJN (S.). — Gewapend beton-archi- 
tectuur. (5400 woorden & fig.) 


721 9 


1934 385 .113 (.4) 
De Ingenieur, N° 7, 16 Februari, p. A. 61. 

Bedrijfsresultaten van spoorwegen in West-Europa. 
(600 woorden.) 


Spoor- en Tramwegen. (Utrecht.) 
1934 621 335 (.492) & 621 .43 (.492) 


Spoor en Tramwegen, N° 3, 30 Januari, p. 57. 
HUPKES (W.). — Diesel-electrische treinen der 
Nederlandsche Spoorwegen, (1900 woorden & fig.) 


See 


1934 625 .1 (.92) 
Spoor en Tramwegen, N° 3, 30 Januari, p. 62. 

ELLERBROEK. — De aanleg van de spoorlijn Lahat- 
Loeboeklinggau (Zuid-Sumatra). (2500 woorden & fig.) 
(Wordt vervolgd.) 


In Portuguese 


Boletim do Instituto de Engenharia (S. Paulo). 


(Brasil.) 


1934 624 .63 (.44) 


Boletim do Instituto de Engenharia, dezembro, p. 326. 


CHRISTIANI & NIELSEN. — A ponte de Castel- 
moron, (3700 palavras & fig.) 


1934 


691 (.43) 


Boletim do Instituto de Engenharia, dezembro, p. 304. 


JUNQUEIRA (J. A.). — Normas da commissiio alle- 
ma de concreto armado, 1932. (4500 palavras & fig.) 
{Continiia.) 


Gazeta dos caminhos de ferro. (Lisboa.) 
1934 656 .2 (.4€ 


Gazeta dos caminhos de ferro, 1 de fevereiro, p. 73 

FERREIRA (V.). — Os caminhos de ferro na orga 
zagao nacional dos transportes e do turismo. (3 | 
palavras. ) 


1934 656 .1 & 656 


Gazeta dos caminhos de ferro, 1 de fevereiro, p. 84 


FERREIRA (V.). — Caminhos de ferro e automdév 
(1200 palavyras.) 


Revista das Estradas de ferro. (Rio de Janeir« 


1934 656 .1 & 656 
Revista das Hstradas de ferro, N° 204, 15 de Jane 
p. 356. 


OLIVEIRA (B. M. de). — Conferencia e coordenat 
dos transportes feitos por via ferrea e de rodage 
(3 700 palavras.) 


“M. Weissenbruch Co., Ltd., Printer of the King, 49, rue du Poincon, Bruxelles. 


MONTHLY BIBLIOGRAPHY OF RAILWAYS ®. 


PUBLISHED UNDER THE SUPERVISION OF 


P. GHILAIN, 
General Secretary of the Permanent Commission of the International Railway Congress Association. 


MAY (1934) 
016. 385. (02 ] 
I. — BOOKS. 
1934 656. (02 
In French. MAISON (F.). 
Exploitation technique des chemins de fer. 
134 355 Liége, Librairie polytechnique, Ch. Béranger, quai de 


RANCHES (J.). 
s chemins de fer pendant la grande guerre. 


gueira du Foz (Portugal), Typografia Peninsular. 


ume (18 X 25), 275 pages. 


34. ; 351. (08 (.44) 
inuaire des travaux publics (France), Années 1933- 
wis, A. Dumas, 5, rue Jules Lefebvre. 1 volume, 
pages. (Prix ; 40 francs frangais.) 


34. 669 1 
‘NERIAS (R.). 

anuel des aciéries. 

iis (6°), J. B. Bailliére et Fils, 19, rue Haute- 
le. 1 volume (11.5 X 16 em.), 268 pages et 89 fi- 
s. (Prix: 19 franes francais.) 


34 621 .132.8 & 621 13 
NCO & LABRYN (P.). 

icomotives et automotrices 4 moteurs 4 combustion 
ne. F 

éoe, Librairie Polytechnique, Ch. Béranger, 1, quai 
. Grande-Bretagne, 1 volume, 268 pages, 185 figures. 
x : 112.50 franes belges.) 


34 656 .28 
LY. 
s accidents sur les voies publiques, urbaines et 
iéres, 


ris (6°), Dunod, 92, rue Bonaparte. 1 volume 
X 25 em.), 340 pages. (Prix: 45 francs francais.) 


34 621 .43 
DT (P. M.). 

s moteurs Diesel 4 grande vitesse. 

ris (6°), Dunod, 92, rue Bonaparte. 
X 21 em.), 440 pages et 225 figures. 
ranes francais.) 


1 volume 
(Prix: 


la Grande-Bretagne, 1. 1 volume, 372 pages, 270 figures. 
(Prix ; 225 francs belges.) 


1934 
MERCIOT (A.). 
Manuel du cimentier. 


Paris, Garnier Fréres. 
208 pages, 76 gravures. (Prix : 


1934 
METZ (N.). 

Le laminage du fer a chaud et le tracé des cannelures 
des cylindres de laminoirs basé sur les recherches expé- 
rimentales du flux du fer dans les barres. 

Liége, Protin et Vuidar, 1 volume (24 X 32 cm.), 
410 pages, 16 planches et 763 figures. 


1934 
ROLAND. 
Guide théorique et formulaire pratique d’atelier. 
Paris, Desforges, Girardot et Cie, 27-29, quai des 
Grands-Augustins, 1 volume, 247 pages. (Prix : 18 francs 

francais.) 
1934 313 .385 (.494) 


Statistique des chemins de fer suisses., 


691 


1 volume (12 X 19 em.), 
9 franes francais.) 


669 


621 


Berne, Département fédéral des chemins de fer, 
1 volume. (Prix: 10 frances francais.) 
1934 313 .385 


Statistique internationale des chemins de fer, année 
1932, 

Paris (i7e), Secrétariat de VUnion Internationale 
des Chemins de fer, 10, rue de Prony. 1 volume (24 


X 31.5 em.) (Prix ; 50 franes francais.) 


1933 347 .762 
TRAVERS (M.). 

Le Droit commercial international. Volume V : Con- 
trat de transport par terre et par air, Commissionnaire 
de transport. 

Paris, Librairie du Recueil Siréy, 22, rue Soufflot. 
1 volume, 882 pages. 


(1) The numbers placed over the title of each book are those of the decimal classification proposed by the Railway Congress 


jointly with the Office Bibliographique International, of Brusscls. 


(See « Bibliographical Decimal Classification as applied to 


lway Science », by L. Werssensrucn, in the number for November 1897, of the Bulletin of the International Railway Congress, 


509). 


‘In Italian, — 


1934 
BOHNY (C. M.). 


Hangebriicken. Beitrige zu ihrer Berechnung und 


Konstruktion. 


Leipzig, Johann Ambrosius Barth. und Briissel, Fall, 


Fils, 22 rue des Paroissiens. 1 Band, 94 Seiten und 
61 Textabbildungen, (Preis: 10 RM.) 


1934 624 (.43) | 


KARIG (jJ.). 
Neuere Stahlbriicken der Deutschen Reichsbahn. 


Leipzig, Johann Ambrosius Barth, und Briissel, Falk, 
Fils, 22, rue des Paroissiens. 1 Band, 96 Seiten und 
Abbildungen. (Preis : 6.70 R.M.) : 


1934 | 656 .24 
METZEL (K.). 

Schadlingsbekampfung im Bahnbereiche. 

Berlin, Verkehrswissenschaftliche Lehrmittelgesell- 
schaft m. b. H. bei der Deutschen Reichsbahn. 1 Band, 
86 Seiten. (Preis: 1.50 R.M.) 


1934 621 .116 
MUNZINGER (F.). 

Dampfkraft. Berechnung und Bau von Wasserrohr- 
kesseln und ihre Stellung in der Energieerzeugung. Hin 
Handbuch fiir den praktischen Gebrauch. 

Berlin, Julius Springer. 1 Band, 348 Seiten, 566 Ab- 
h*]dungen, 44 Rechnungsbeispielen, 41 Zahlentafeln und 
20 Kurventafeln. (Preis: 40 R.M.) 


1934 621 116 
NUBER (F.). 


Warmetechnische Berechnune ia Feuerungs- und 
Dampfkessel-Anlagen. 


Leipzig, Johann Ambrosius Barth und Briissel, Falk, 


Fils, 22, rue des Paroissiens. 1 Taschenbuch, 133 Seiten. 
(Preis : 3.50 R.M.) 


1934 621 .9 


PREGER (E.). 
Spangebende Formung der Metalle in Maschinenfa- 
briken durch Werkzeuge und Werkzeugmaschinen, 


Leipzig, Dr. Max Jiinecke. 1 Band, 40 Seiten und 
41 Abbildungen, (Preis ; 1.60 Bene 


1934 ] 665 .882 
RIMARSKI (W.). 

Forschungsarbeiten auf dem Gebiete des Schweissens 
und Schneidens mittels Sauerstoff und Azetylen. 

Halle a. S, Carl, Marhold. 1 Band, 119 Seiten, 168 
Abbildungen und 31 Zahlentafeln. (Preis: 4.90 R.M.) 


1934 691 


WEESE (E.). 
Hisenbeton-Zahlentafeln. 


Leipzig, Johann Ambrosius Barth und Briissel, Falk, 
Fils, 22, rue des Paroissiens, 1 Band, 25 Seiten, (Preis ; 
18 R.M.) 


Car Sar vice Tao, 


HANSEN (Paul), sub-director, Burmelsien & Wam 


‘ 624 5 | 1934 


H. Streets, N. W. (6 x 0 
50 cents.) 


1934 
DICKINSON (H. W.) & TITLEY (A) ae 


Richard Trevithick, the engineer and the - man, | 
vithick centenary commemoration volume. : 

Cambridge. University Press. (Price : 10 h, 
net.) air 


1933 


batts he 
“ 4 


Copenhagen. 
The Diesel engine as motive power for locomo 
and railears. 


World Power Conference, ‘Sectional Meeting, § 
divania. <3 pamphlet, 13 pages & Bee 


1934 ; 621 
JUSTIN (J. D.) & MERVINE (W. G.). 

Power supply economics, 

New York. Published by John Wiley & cae 


(6 X ; gee 276 pages, diagrams and tables. (Fi 
$ 3.50. 


‘ 


1934 Ls 385. (08 | 

Kenya and Uganda Railways and Harbours. Re 
of working, January-December 1933. General Mans 
Bulletin No. 11. 


Nairobi (Kenya). Office of the General Managt 
Railways and Harbours. 23 pages. 


1934 
KOFOID (Charles A. ), editor-in-chief, . 

Termites and termite control. A report to the 
mite Investigations Committee, 

Berkeley (Cal.), University of California Press. 
don. Cambridge University Press. (Price: 22 sh. 
net.) : 

1934 6: 
MEYRICK-JONES (L. M.). — 

Commercial motor road transport. 


London. Sir Isaac Pitman & Sons, Ltd. ® 
15 sh. net.) | 


1934 =“ | #8 
MILLER (S. L.). 
Inland transportation. 


London & New York. Published by_ McGran 
Book Co. (6 X 9 inches) ; 822 pages, tables aad 
grams, (Price: $4.00.) 


1934 Ene Re 625. 234 & 


. 


MOYER (J. A.) & FITTS (R. Dh 


Air conditioning. 


New York. Published by the Mocha wert Boat 
Ine. (6 X 9 inches), 390 pages, illust. (Price : ‘$4 


| 


934 691 & 721.9 
abe TE M. Inst. 'C, E., & GLANVILLE (W.H.), 
‘Dz Se., F 

he hen on the code of practice for 
forced concrete. 


ondon, S. W. 1, Concrete Publications, Ltd., 
Darthmouth-street. (Price : 8 sh. net.) 
933 385. (071.3 


RIMSHAW (Stewart), Ph. D., professor of econo- 
mics and industrial relations, Marquette Univer- 
sity. 


._pprenticeship. 

few York. Published by the McGraw-Hill Book Co., 
pages. (Price : $ 2.50.) 

934 65 
EPSON (H. A.), F.C. W. A 

ndustrial accountancy. 

jondon. E. ©. 4, Longmans Green & Co. Ltd., 


Paternoster Row. (6 X 1 1/4 inches), 268 pages. 
‘iee : 10 sh. 6 d. net.) 

934 624 .2 
EINMAN (D. B.), A. M., C. E., Ph. D 

‘he Wichert truss. 

sew York. D, Van Nostrand Company, Ine. 

934 625 172 


‘ttone-Cardew track depression indicator for scientific 
pection of railroad tracks. 


Jeptford, London, England. Published by J. Stone 
Company, Ltd. A pamphlet, 10 pages. 
[934 627 .82 (06 


‘ransactions of the first Congress of the Interna- 
nal Commission on large dams of the World Power 
ference, 


sondon, W. C. 2, Perey Lund, Humphries and Co. 


, ae 


in Spanish. 


. 1934 
IMEDIO (A.). 
Ferrocarriles, Explotacién y legislacién. 


Madrid, Instituto ferroviario, Avenida de Pi y Mar- 
gall, 12, entresuelo, 1 volumen, 1000 p&ginas. (Precio : 
30 pesetas.) 


1934 385 
Las entidades econémicas y el problema ferroviario. 


Madrid, Asociacién General de transportes por via 
férrea. 1 volumen, 126 paginas. 


1934 
NAVARRETE (M.). 


La locomotora electrica de gran velocidad de la 
Compania del Norte Serie 7.300. 

Madrid, Sociedad Espafiola de Construccién Naval. 
1 volumen, 48 piginas y 47 figuras. 


385 & 656 .2 


621 .335 (.462) 


in ltalian. 


1934 
SANTARELLA (L.). 

Il cemento armato. 

Leipzig, Johann Ambrosius Barth & Bruxelles, Falk, 
Fils, 22, rue des Paroissiens. 1 volume, 528 pagine e 
450 figure, (Prezzo : 52 Lire.) 


691 & 721 9 


1934 

SANTINI (F.). 
Statica e tecnica delle costruzioni. 
Leipzig, Johann Ambrosius Barth & Bruxelles, Falk, 


69 


l.. 12, Bedford-square. (Price: £4 the five vo- | Fils, 22, rue des Paroissiens. 1 volume, 396 pagine, 
nes. ) 146 figure e 15 tayvole. (Prezzo: 55 Lire.) 
016. 385. (05 ] 
II. — PERIODICALS. 
1934 385. (09 (.59) 
In French. Bull. de la Soc. des ing. civils de France, septembre- 
octobre, p. 1061. 


Bulletin de la Société des ingénieurs civils 
de France. (Paris.) 
1934 621 .4 


Il. de la Soe. des ing. civils de France, septembre- 
octobre, p. 969. 

DARCHE (A.). — Contribution 4 étude de la com- 

stion dans les moteurs. (29000 mots & fig.) 


1934 621 .48 

I. de la Soe. des ing. civils de France, septembre- 
octobre, p. 1039. 

DUMAS (L.). — Les conditions Wekaptoi des auto- 

trices Diesel sur les grands réseaux de chemins de 

-. {6700 mots, 1 carte & fig.) 


KANDAOUROFF. — Les chemins de fer de 1’Indo- 


chine. (4500 mots, 12 tableaux & 1 carte.) 
1934 62. (01 
Bull. de la Soe. des ing. civils de France, septembre- 


octobre, p. 1089. 
CAQUOT (A.). — L’exploitation par Vingénieur, de 
la résistance de la matiére. (9500 mots & fig 


Bulletin de l'Union internationale 
des chemins de fer. (Paris.) 
1934 385 .113 (.493) 
Bull. de ’'Union intern. des ch. de fer, janvier, p. 1. 


La Société nationale des chemins de fer belges en 
1932. (4600 mots.) 


(a 


1934 656 e & 656 2 


Bull. de ?Union ener: des ch. de fer, janvier, p. 22. 


Route et rail. Rapport introductif présenté ay lass 


Chambre de Commerce internationale par le Compte 
d’Experts indépendants. (3500 mots.) 


Bulletin des transports internationaux 
par chemins de fer. (Berne.) 


Bull. des transp. intern. par ch. de fer, février, p. 130. 


Wagons spéciaux de particuliers. (2200 mots.) | 


(A suivre.) 


1934 313 .385 (.489) | 
Bull. des transp, intern. par ch. de fer, février, p. 169. ° 


Statistique des Chemins de fer danois pour l’exercice 
1932-33. (700 mots.) 


Bulletin technique de la Suisse romande. (Vevey.) 
1934 691 


Bull. techn. de la Suisse romande, n° 6, 17 mars, p. 66. 
— Le~béton chauffé électriquement. 


KUNZ (C.). 
(1700 mots & 2 tableaux.) 


Chronique des transports. (Paris.) 


1934 656 (.44) 
Chronique des transports, 25 février, p. 2. r 


La politique des transports au Conseil National Kco- 
nomique. (8000 mots.) 


(19384 . 656 .1 & 656 .2 ie 


Chronique des transports, 10 mars, p. 5. 


La coordination du rail et de la route. (3500 mots.) 


1934 656 .1 (.66) 
‘Chronique’ des transports, 10 mars, p. 9. 
La réglementation des transports automobiles en‘ 


Afrique Occidentale Frangaise. (1700 mots.) 


Génie civil. i. (Paris.) : 


1934" ait 624. (0 & 691] 


Génie civil, n° 2680, 24 février, p. 177. 


PORTEVIN (A.) & CYMBOLISTE (M.), — L/avenir 
du béton armé et du métal pour les ke de trés‘ 
grandes portées, (3 800 mots & fig.) “ oh ‘ 


| eS let 700° peeks & fi 


| Génie civil, n° 2691,” “10 mars, p. 229. 
1934 656 .223.2 


SPER , 
| expansion du Delaware and Hudson Baily 
mots & fig.) : 


| La Science et Ja Vie, mars, p. 2 


Te cere ae Tr 


1934 


Premiers transports de denrées 
en Italie au moyen de cadres” mobil 
mots & fig.) : 


1934 
Génie civil, n° 2692, 17 1 mars, p 
MARTIN (H.). 


1934 
Génie civil, n° 2692, 17 mars, p. 240. 

SABOURET (V.). — L’évolution di Ai vo 
du milieu du XI° siécle au début du XI, (: 
& fig.) 

1934 fate yA i 133. 1 & 621 
Génie civil, n® 2692, id mars, 2 247, : “au 


GAUTIER. — L’emploi des huiles végétales _ con 
combustibles pour moteurs Diesel. (4.300 mots ae 


1934 Soa ee 665 . Y 
Génie civil, n° 2692, 17 mars, p. 252. 
La soudabilité des aciers. a 900 mots.) _ 3 % . 


La Scienes et la Vie. (Paris. je 


1934 “385. ( 
La Science et la Vie, mara, p. 219. ae © 


MARIVAL (J.). — Avee le « Goibee océ 
nouvelle s’ouvre pour notre Congo. (2 30 


1934 ae 


Sur les cheming de fer: Séc 
mots & fig.) 


1934 ; i we 
La Science et la Vie, mars ‘ 
La construction méti 


a 
ée des voitures 
chemins igo obs ee ie concilier da aire 


; Tramways, m mars, p. nl. 2 
igapapes, epuhane a Vautomotrice. 


4 


th, 18625 ae 
ay et Tes ‘Tramways, mars, is 73. 


621 .4 eis 

s ferrées et des transports auto- 

Pe 53. 

rice essence de la Régie départemen- 
8 de VAin. (1 800 mots & fig.) 


a 656' 


les voies ferrées et des transports auto- 


ie Liaison entre le chemin de fer 
- pour les transports directs de voya- 
colis de marchandises. (4300 mots.) 


656 1 (4) | 


tions européennes de trans- 
200 mots.) 


t 


e métallique. ie iexeilea: y 


Aare 


el 2 & 669 1 | 


62. Pan 
vue de PEeole polytechnique, décembre, p. 87. 
BAES (Ly & BLANJEAN (L.). — Caleul des enve- | 
ndriques soumises a de fortes différences de 
s. (4 600 1 mots & fig.) 1D 


(3600 mots & fig.) 


| Revue universelle des mines, 


ue générale des chemins de fer, mars, p. 262, 


véhicules sur le ail. (3 400 mots & fig.) 


1934 385 .587 (.44) 
Revue générale des chemins de fer, mars, p. 271. 
WARNIEZ. — Organisation de l’atelier de construc- 


tion des appareils de voie aux ateliers et magasins de 


la voie du Moulin-Neuf de la Compagnie du Nord. 


1934 621 .43 


Revue générale des chemins de fer, mars, p. 281. 


PLACE (P 
mission mécanique pour voie de 0 m. 60. 
& fig.) 


.). — Locotracteur de 240 chevaux a trans- 
(4200 mots 


1934 656 .211.5 (.43) 
Reyue générale des cheming de fer, mars, p. 305. 

Dispositif d’annonce au public de Vheure de départ 
des trains. (800 mots & fig.) 

1934 625 .212 
Revue générale des chemins de fer, mars, p. 315. 

Roue trempée et recuite type Q. T. unifié des Che- 
mins de fer américains. (1100 mots & fig.) 


Revue universelle des Mines. (Liége.) 
1934 669 1 & 691 


Revue universelle des mines, n° 5, 1°* mars, p. 117. 
MARNEFFE (A. de). — Les réactions de l’acier vis- 


a-vis de la concurrence du béton armé, (4300 mots 
| & fig.) (A suivre.) 
1934 691 


Revue universelle des mines, n° 5, 1°7 mars, p. 130. 
KELECOM (P. E.). — Etat actuel de la question 


| de la protection des métaux contre la corrosion. Ses 
| développements les plus récents. 
| (A suivre.) 


(2800 mots & fig.) 


669 1 & 691 
n° 6, 15 mars, p. 182.. 
MARNEFFE (A. de). — Les réactions de l’acier vis- 


1934 


| a-vis de la concurrence du béton armé. (5300 mots 
| & fig.) 
1934 691 


Revue universelle des mines, n° 6, 15 mars, p. 158. 
KELECOM (P. E.). — Etat actuel de la question de 

la protection des métaux contre la corrosion. Ses déve- 

loppements les plus récents. (3 300 mots & fig.) 


625 14 (OL 


— Mesure des efforts latéraux des 


Elektr ische Bahnen, Februar, S. 25. 


folgt.) 


624 335 ae 


WOLFGANG STEINBAUER. — Schnellfahrten mit 
elektrischen 1 Co 1-Reichshahn-Schaellzuglokemotiven 
{Bauart A, EH, G.) auf der Strecke Miinchen- Stuttgart. 
(4300 Worter, 3 Tafeln & Abb.) 


1934 621 33. (4) 
-Elektrische Bahnen, Februar, S. 31. 
KURT-HELLMUT ROLLERT. — Die Entwicklune 


der elektrischen Zugférderung in den ausserdeutschen 
Liindern. (2 900 Worter & 2 Karte.) (Fortsetzung 


Elektrische Bahnen, Februar, 8. 36. 


DURLER (W.). — Zehn Jahre voller elektrischer | 


Betrieb der Rhiitischen Bahn. (6700 Wéorter, 3 Tabellen 
& Abb.) 


Glasers Annalen. (Berlin.) 


1934 r 385 .113 (.44) 
Glasers Annalen, Heft 3, 1. Februar, S. 17. 

WERNEKKE. — Die franzésischen Eisenbahnen im 
Jahre 1932. (4300 Worter.) 


1934 625 .2 (.73) & 669 (.73)_ 


Glasers Annalen, Heft 3, 1. Februar, S. 21. , 

THEOBALD. — Zehn Jahre Aluminium-Leichtbau 
an amerikanischen Eisen- und Strassenbahnwagen. 
(1100 Worter.) ; 


1934 625 .4 
Glasers Annalen, Heft 4, 15. Februar, 8. 25. 
MULLER (D. A. H.). — Das Schwebzugsystem. 


Neue Formen von Hingebahnen und ihre verkehrswirt- 


schaftliche Bedeutung fiir Massengut- und Personen- | 


beférderung. (3800 Wéorter & Abb.) 


Organ fiir die Fortschritte des Eisenbahnwesens. 
(Berlin.) 


1934 621 133.7 (.43) 


Organ fiir die Fortschritte deg Eisenbahnwesens, 
Heft) 2b. -Pebruay, 3S) 6a . 


WAGNER (R. P.). — Uber Verbesserungen in der | 
Lokomotivkesselspeisung bei der Deutschen Reichsbahn- 


Gesellschaft. (3100 Wé6rter & Abb.) 
1934 621 .132.6 (.492) 


Heft 4, 15. Februar, 8. 64. 
LABRIJN (P.). — Die 2 D 2- Tenderlokomotiven 
Reihe 6300 der Niederliindischen Eisenbahnen. (2 200 
Worter & Abb.) a 


‘Grenn fiir die Fortse 


1934 621 .33 (.494) 


| stand des Gleises gegen Langs- und Querverschie 


‘Teitschrift des Vereines Deutscher Ingenie ew 


Heft 4, 15. Februar, §. 83. 
Das. fahrbare Ane alussgleis der | 
bahn. (400 Worter & Abb.) 


—- 1934 6 
Organ fiir die Fortschritte des ise 
Heitean Us Miirz, S. 85. 

VERSTEGEN (J. H.). - ell 
block auf den Niederliindischen Eisenbahi 
Worter & Abb.) Lae # is 


1934 | neue gta eee 
Organ fiir die Dr ceoherttes des’ ‘Riseubeiedes 
Heft 5, 1, Miirz, S. 96. . 


“DRAESEL. — Der Weicientruaven der Reic 
bahndirektion Essen, (3.400 Wor ter & Abb. yer ey, 


1934 cakh es . “s  g25nets 
Organ fiir die Fortschritte des Hisenbahnws e 
Heft ‘5, 1. Mirz, S. 101. 
: AMMANN & GRUENEWALD (v.). — Der wid 


(1000 Worter & Abe) H 


aaa: 
1934 eo ~ RS ae 
Zeitsch. des Ver. deutsch. _ Ing, Nr. 8, 24, “Febru 
S. 245. 


VOIGT (H.) & RAMSPECK (E.). 
Holztrocknung. (2500 Mae tae & Abb.) 


1934 3 
pra Si fee Ver. deutsch. Ties Nr, 8, 24, Fobra 
S. 


= Gansti 


Die ahneee Reichsbahn im dare 1933. < 
Wiorter.) : ; 


ee Se. 6 ' 


“WAGNER (R. P.). — ieee ape ait aes Lol 
ite tiene bei der Deutschen “Reiehsba 


eee Worter & Abb.) 
Organ fiir die Fortschritte des Eien ahaa 5 


a ee “es ‘‘s 


1934 PPR 245 & 656 a 
Zeitsch. des Ver. deutsch. Ing, Nr. 10, 10, Miirz, 8. 3 


— Entwicklung des: Benalt 


_AHLBRECHT (H.). 
| verkehrs. (1700 Wérter & Abb. pe 


Eisenb. ‘Sicherungsweset, 


prcerisomaeietiocke (induktive) | 
r Deutschen Reichsbahn. (3 900 


¥ 


n. tenia. - 
mitteleurop. Ki senbahnverwalkt., 
149. , 


eae: er.) 


. «G21. 432.8 & 656 1 
5 ‘Vereins mitteleurop. Hisenbahnverwalt., 
b § 1. /95 ok Marz, 3S. 192. 


: -Strassenfahrzeugen. (7 000 


656 ae 


ae 
‘x 656 .234 (.43) 


mitteleurop. Hisenbahnverwalt., 
Piss 

ea des Personentarifs im 
100 Worter & Abb.) 


10 Railway iapiastrint 
(Chicago, Ill.) 


‘ 656 237 (.73) & 657 (.73). 
Es Engineering Ass, December, p. 579. 
Committee on records and accounts. — 
‘on subjects” pertaining to records and 
prerins, and dr. room practice. — 


reco { 
accounting and other departments with 


656 .231 (.43)_ 


Deutechen Hisen- 


Der Bau und die Wirt- | 


rds, — ‘Statistical requirements of 


\ittee on water service and sanitation’ 
extent of pitting and corrosion of loco- 
boiler tubes and sheets. — Methods and value 


| summarizing possible savings effected. — Developments 
| in pipe joints. — Essentials of mosquito control. — 
Disinfectants, fumigants, and cleaning materials. 
(9 500 words & fig.) 
1933 385 .587 (.73) & 625 .17 (.73) 
| Bull., Amer. Ry: Engineering Ass", December, p. 645. 
Report of Committee on economics of railway labor. 
_— Methods of reducing work-train service and econ- 
| omics in maintenance expenses effected thereby. — 
| Programming of bridge and building work. — Revised 
plans for outfit cars for maintenance of way depart- 
ment employees. — Gang organization and methods 
of performing maintenance of way work, (6700 words 
| & fig.) 


1933 625 .141 (.73) 
Bull., Amer. Ry. Engineering Ass, December, p. 663. 
Report of Committee on ballast. — Specifications 


for prepared gravel ballast, including best method of 
testing for hardness, abrasion and resistance to wea- 
| therings, == Specifications for stone ballast, including 
- best method of testing resistance to weathering. —_ 
Comparative cost of maintaining track on various kinds 
of ballast. — Determine proper. “depth and kind of sub- 
ballast. (4000 words & fig.) 


1934 1625 7411 -(,73) 
Bull., Amer. Ry. Engineering Ass”, January, p. 671. 
Report of Committee on economics of railway loca- 


tion. — Definition and effect of « rise-and-fall ». 
(2000 words & fig.) 


1934 656 .22 (.73) 
Bull., Amer, Ry. Engineering Ass”, January, p. 675. 

Repert of Special Committee on clearances, — Out- 
line diagram, — Proposed A. R, A. standard box car. 
(1 fig.) 


1934 - | 627 (.73) & 656 .213 (.73) 
Bull, Amer. Ry. Engineering Ass”, January, p. 677. 
Report of Committee on rivers and harbors. — Defi- 


| nitions of terms. — Specifications for construction of 


river bank protection. — Types of fender systems for 
| protecting wharves. — Coal and ore piers. — Economie 
principles involved in clearances over navigable water- 
ways. — Bridges over navigable waterways. (11 500 
words & fig.) 

1934 691 (.73) & 693 (.73) 
Bull, Amer. Ry. Engineering Ass, January, p. 699. 

Report of Special Committee on waterproofing of 
railway structures. — Principles governing use of 
waterproofing or dampproofing of railway structures. 
— Specifications for membrane waterproofing. (8 000 
words.) 


water treatment with respect, to estimating and 


—— 


Oe ot 


for treated ties. — Piling used for 


lengths in excess of thirty- -ninth feet. 


posed pecs ten od pei: —_— 


— Specifications for treatment o 
glas Fir. — Destruction of termites and p: le w 
of prevention, ete. (22 000 words, tables & ae) 


1934 
Bull, 

Report of Committee on ties. — Revision of manual. 
— Specification for cross-ties and -switch- -ties. —_— 
Substitute ties. — Tie renewals averages per mile 
maintained. — Standard spacing of spike holes for 


ties pre-adzed and bored for standard rail sections. | 


-— Method of predicting tie renewals. — Type of tie 
plate best adapted for use with pre-adzed ties. — Hcon- 
omy of use of tie plates which are secured to tie 
‘independently of rail fastenings, with particular refer- 
ence to effect on tie life, ete. (22 000-words, tables & 


Fig 23 
1934 313 : 625 143.3 (.73) & 625 .143 (.73) 
Bull, Amer. Ry. Engineering Ass™, January, p. 829. 


Report of Committee on rail. — Revision of manual. 
— Details of mill practice. — Statistics of rail fail- 
ures. — Cause and prevention of rail battering. — 
Economie value of different sizes of rail. 
——- Tests) tok 
alloy and heat-treated carbon steel rail. — Redesign 
of rail sections heavier than 100 lb. per yard. — Heat 
treating of rail ends to reduce wear. — Joint bar and 
assembly for 112 lb. R. E. rail. (12000 words, tables 
& fig.) : 


Engineer. ee 


621 115 
No. 4075, Feb- 


1934 

Engineer, No. 4074, February 9, p. 154; 
ruary 16, p. 182. 

GW Yoo(E., 1.) ids WINSTANLEY (EK. V.). — The 
design of surface condensing plant. (8 200 words, tables 
& fig. ) 

1934 
Engineer, No. 4075, February 16, p, 171. 

The Lagny accident. (2800 words & fig.) 


1934 62. (064 (.42) 


Engineer, No. 4076, February 23, p. 192. 
British Industries Fair. (7000 words & fig.) 


621 .43 (.42) 


1934 
Engineer, No. 4076, February 23, p. 198. 
Oil-hydraulic railcar, (2100 words & fig.) 


1934 
Engineer, No. 4076, February 23, p. 204, 
GUY (H. L.) & WINSTANLEY (E. V.). — Some 


factors in the design of surface condensing plant. 
Paper read at the Institution of Mechanical Engineers, 
February 16, 1934. (6200 words.) 


— Rail 


656 .254 (.44) & 656 283 (.44) 


621.115. 


625 14 (.73) 
Amer. Ry. Engineering Ass™, January, p. 779. | 


“The ah vertical i { 


1934 oe 
‘Engineer, No. 4078, March 9, p. 256. Sas 
HIGHFIELD {J. S. and W. E.). — 2 
minium conductors. for transmission. ( # 
3 tables.) 


1934 

be See a No. 4078, March 9, p. 258; No 
p. 2 

Leipzig Technical Fair. 


(3 708 Bere & 


1934) pi¢ ¥ 24) Dal 1 
Engineer, No. 4079, Moret 16, p. 270.) 025 en 


The development of the Parsons steam turbi 
(2900 words & fig.) oF 
1934 621 133 


Engineer, No. 4079, March 16, p. 278. 4 “2 


An automatie water-hardness ge ( 700 wor 
& fig.) 


“1934. — «62 (064. (a 
Supplement to the Engineer, No. 4075, February 16. 


The British Industries — Pa ty ie matte oe 
words & fig.) 


Engineering. phot : 
1934 uit 656 212.6 (4 
Engineering, No. +3552, February 9, p. 140 Oe 


Coal-handling plant at~ Beckton ese Workal (20 
| words & fig.) : | 


1934 
Engineering, No, 3552, February 9, Pp. 143, pred 
The Barking generating station of the cual 
London Electric Supply Company, Ltd. (1 
& fig.) 


1934 =A 
Engineering, No. 3553, February | 16, p. 
The Mersey road tunnel. (2 700 wor 


19949 40st ae vxidO2s (01 & 6 6 
Engineering, No. 3553, February 16; p. ne " 


JAKEMAN (C.). — The testing of : 
“insulating materials. eaen words: & tables. Pts 


1934 621 335 (.43) & 621, 43 ( (4 4 
Engineering, No. 3553, “February LOS p18 : 

The Se ee ee Diesel-electric ta 
coach. (3 000 peords & fig.) - ; me 


- 


my « “Scilla >. 


621 .115 

3554. February 23, p 242, 

& WENSTANLEY (E. v.). — Some 

urface condensing plant. — 

nnual Meeting of the Institution 
neers, February 16, 1934. (5 400 


621 9 


624 8 (42) 
ae gabbe, March 2, P. 257, 5 


2G. 621 .43 (.42) 
_ No. 3555, March 2, p. 269. 

ir for the London Midland & Scottish 

000 words & fig.) 


. 621 .335. (.44) 
No. 3555, Marah 2, pi 27, 


ype ‘electric locomotive; Ttalian State Rail- 
St words & Bets 


934 
jineering, No. 3556, March 9, p. 300. 
ire protection of railway carriage sheds. 


693 (.42) 


(600 


ey 500 words 


al | Engineering, No. 3557, March 16, p. 331. 


: i tog wrorda: ds 
Pee 625 .13 (.42) 
3556, March 9, p. 311, ; 

I toads tunnel. = 600 words & fig.) 

621 .9 


"Precision Friant aatwine: ‘a ‘800 ieee & fig.) 
1934 621 .133.7 


Automatic water-hardness tester. (800 words & fig.) 


1934 669. 
Engineering, No. 3557, March 16, p. 331. 

DE HAAS (W. J.) & HADFIELD (Sir Robert). — 
The effect of the temperature of liquid hydrogen 
(— 252.8 deg. C. on the tensile properties of mrsen se 


| (3 800 words.) 


1934 669 .1 
The seep inal ie Seno to the Engineer, March 2, 
1934, 


Oxygen Bas oxides in iron and steel. (2200 words.) 


1934 62. (01 & 669 1 
The Ses p- 102. Suppl. to the Engineer, 
March 2. : 
Austenitic chrome-nickel steels. (2000 words.) 
1934 621 .88 
The Metallurgist, p. 108. Suppl. to the Engineer,, 
March 2. 
High strength light alloy rivets. (2700 words.) 
1934 62. (064 (.42) 


The British Industries Fair at Birmingham. Supple- 
ment to Engineering, No. 3553, February 16, No. 3554, 
February 23. (36000 words & fig.) 


Engineering News-Record. (New York.) 


1934 624 32 (.73) & 624 .8 (.73) 
Engineering News-Record, No, 4, January 25, p. 107. 


Three new bridges for Cape Cod Canal. (2000 words 
& fig.) . 


1934 624 .7 (.73) 
Engineering News-Record, No. 4, January 25, p. 110. 

LA MOTTE-GROVER. Long continuous-girder 
bridge of concrete in Kansas. (1000 words & fig.) 


1934 656 .211.4 (.73) 
Engineering News-Record, No. 4, January 25, p, 112. 


Lakefront passenger terminal for Chicago railroads. 
(1500 words & fig.) 


1934 62. (01 & 693 
Engineering News-Record, No, 4, January 25, p. 114. 

PIERCE (S. C.) & McC. LARMOUR (H.). — Simple 
apparatus for testing cement characteristics. (2 100 
words & fig.) 


oe oe 


5 Brcasuie of ae anes a 


1934 
Engineering News Record No, 7, ey a ae p. 26 

Pier construction in a 28-ft. tide. (4 600 words | 
& fig.) - a a Ea 


Great Western Railway Magazine. (London.) 
1934 656 .211 (.42), 656 .212 (.42) & 725 .3 (.42) | 
Great Western Ry. Magazine, March, p. 121. Ae. 


The Great Western a ay new station at Cardiff. 


(2300 words & fig.) gilececan ‘accounting « on 


punched car ds. in he hiencuas 


| & fig.) 
Journal, Institution of Engineers, Australia. 1934 fey) SRE es Be 
(Sydney, N.S. W.) | Modern siete No. 78, erica 


GAUNT (W. BL). - 
methods on rail and road, 


1934 


1934 621 .392 (.946) & 624 (.946) 
Journal, Institut. Engineers, Australia, January, p. 3. 

SHARP (R. Ch.). — Design and construction of an | 
arc welded truss bridge at Kimberley, Tasmania. ae 600 
words & fig.) 


1934 aie 624 .7 (.946) 
Journal, Institut. Engineers, Australia, January, p. 10. | 1934 


KNIGHT (A. W.). — The design and construction | Modern Transport, oe 778, February 10 
of romper slab and ede bridges. (9 000 words, High-speed travel in the Un SeiiRas 


— Streamlit 
tables & fig.) « ball-bearing > train. (1 000 words & Fig.) 0 nso 
ee ened / io uat 


et utes telephony 0 on the 1s 
& fig.) 


1934 3 a 
London & North Eastern Railway Magazine. 
{London.) 
ti r i ae t and trol 
1934 651 (.42) & 656 254 (.42) so ard ° tains,” eins and ; — 
London & North Eastern Ry. Magazine, March, p. 134. ; = 
New automatic telephone exchange at York head- 1934 656 


quarters offices. (1200 words & fig.) Modern Transport, No. 778, February 10, p. 6. et 
aceon Industrial traffic management. — No.. 387. — FR 
way agreed charges. (1 100 words.) 


Mechanical Engineering. (New York.) _ bir, ec So (42) & 656. LU 


1934 536 & 697 Modern Transport, No. 780, February 24, p. 
Mechanical Engineering, March, p. 144. - Mechanisation of rail goods depots. — Cart 
HOUGHTEN (F. C.). — Heat-transfer rates. (3 500 ; arrangements at Farringdon Street. (PO aes 


words & tables.) fig.) 
1934 62. (01 1934 
Mechanical Engineering, March, p. 149. 223 Modern Transport, No, 780, February 24, p 


DAVIES (A.). — Commercial aspect of 
nagement. New methods on the L. M.S: 
words.) ie 


McVETTY (P. G.). — Working stresses for high- | 
temperature service. (3200 words & fig.) 


1934 62. (01 & 669 
Mechanical Engineering, March, p. 155. 


THOMASSEN (L.) & McCUTCHEON (D. M.). — 
X-ray determination of depth of cold working | 


1934 « to Tee gree 
| Modern Transport, No. 780, February 24, p. 6. “ 


machining. (1200 words & fig.) Institute of ‘Transport. i 006 SV ords) 


1934 c 621 .43 (. 
Modern Transport, No. 780, ahaate: 24, p. 7. 

Diesel-hydraulic railcar for L. M. 8. Ry. ee 600 we 
& fig.) 


1934 621 .132.8 (.43) & 621 .15 (.43) 
Mechanical Engineering, March, p.. 164. 
German steam automobiles. (2700 words & fig.) 


| 1833 BB > 


ceed 


625 .13 (.42) & 693° (42) 
itut. ve Civil nee Vol. 234, p. ai 
'L (R.). — Cementation in the Severn 
P amid) discussion.) (14000 words & il 


Ve 627 (.42) & 656 .213 (.42) 
| Fereechig Institut. of Civil Eng., Vol 234, p. 312. 
DEANE (H. J.). — The Jetty Works of the Ford 

Motor Company at Dagenham. (Paper and discussion.) 

(18500 words, 5 cuts ‘and 1 plate.) 


1933 . 624 .2 
at Proceed. Institut. of Civil Eng., Vol. 234, p. 358. - 
ae re. | INGLIS (C. E.). — Impact in railway-bridges. (Pa- =: 
“| per and discussion.) (26000 words & 22 cuts.) = 
- (750 | 1933 62. (01 & 669 a 


| Proceed., Institut. of Civil Eng., Vol. 234, p. 445. 


388 (.42) | EVANS (U. R.). — Some aspects of the corrosion 
| problem, (19000 words, 1 plate and 3 cuts.) 


lem 1934 627 ; 

| Institut. of Civil Engineers, Selected engineering pa- i. 
- pers, No. 121. 

MUIRHEAD (W.). — The stabilizing of a quay- r 

wall. (4000 words & fig.) - 

1934 627 (.54) 


| Institut. of Civil Engineers, Selected engineering pa- 
pers, No, 122. 
ASH (W. C.). — An experiment on quay-walls at 
King George’s dock, Caleutta. (3900 words & fig.) 


r (.42) & 625 143.3 (.42) 
0, 782, March 10S i. 6. 


— Increased life of rails. 
n, (1100 words & fig.) 


" 1934 624 .8 (.42) & 625 .13 (.42) 
656 .253 | Institut. of Civil Engineers, Selected engineering pa- 
783, meine Ashes ae pers, No. 123. 


My. 2 Railway colour light 


( PAUL (A. A.). — Repairs to a rolling lift bridge 
point of view. (2000 words.) 


over the River Lee at Cork. (3000 words & fig.) 
1934 627 


Institut. of Civil Engineers, Selected engineering pa- 
pers, No. 125. 

CHATLEY (H.). — Energy considerations in dredg- 
ing. (5500 words.) 


62 (01 & 624 .2 | 
ast February, p. 185. 


J.). — Investigation of 
(5700 words & fig.) 


1934 | 62, (01 & 669 .1 
Institut. of Civil Engineers, Selected engineering pa- 
pers, No. 128. 


z, | ORR (J.). — The torsional preeec of structural “- 
8, 5 Institution of C civil Engineers /and other sections. (6200 words & fig.) 
~ (London.) — 1934 624. (0, 624 .9 & 721 9 
> she 693 & 721 .2 | Institut. of Civil Engineers, Selected engineering pa- 
iit £ Civil Eng., Vol. 234, p. 103. pers, No. 131, ; 


BAKER (J. F). — The mechanical and mathema- 
tical stress analyses of steel building frames. (9 500 
; words & fig.) : 


. pressure on retaining- 
sh 900 poe 56 cuts 


operations in 1933. 


COCKS (E. Bye — The graphical ef epmieattare of 


expansion thrusts and stresses in steam pipes. (18 000 | i 


words & fig. ) 
1934 


656 .212.6 & 656 213 


Institut. of Civil Engineers, Vernon-Harcourt lecture, | 


1931-32. 


(20000 words, 6 tables & fig.) 


Railway Age. (New York.) 


. | 2933. (1 800 w ee 
GEDYE (N. G.). — The mechanical handing of coal p ( Poe 
at ports. 


| words & tables.) 


1934 385 cee (.73) 
Railway Age, No, 4, January 27, p. 97. | 
PARMELEE (Dr. J. H.). — A review of railway } 


(9500 words & fig.) 
656 .23 (.73) 


1934 ; 
Railway Age, No. 4, January 27, p. 105. s 
DOSTER (R. A.) & EMERY (J. C.). — Railroads 
concentrate on traffic recovery. (2600 words & fig.) 


1934 385 .3 (-73) 
Railway Age, No, 4, January 27, p. 108. 

LANE (H. F.). — Co-ordinator Eastman’s compre- 
hensive eee (5600 words.) ’ 
1934 385 .1 (.73) 

Railway Age, No. 4, January 27, p. 113. 5 


LANE (H. F.). — « More perfect union » urged by 


Railway Age. » No. aa 


1934 
DUNN > ( (Ti 


1934 
Railway Age, No, 4, Jura 2 phe 
TAFT (W. J.). — Locomotives ordere 


1934 


“KRAEGER, cP. W). Passenger « car 0 
(600 words & fig.) 


1934: 


vin ( z= Ww). — - Freight cars: 
(1000 words & table.) 

1934 : 
Railway Age, No. 4, ces oe Pp. “162 ; 


EMERY, (J. 63, — Railways: bedi highs: 
(1 300. words & 1 tabl a : ee 


1934 313: 656° 254 ( re m+ 
Railway Age, No. 4, January 27, p- 164. 


HAMILTON (S. Eye) ee Decline in commu 
activities is checked (1600 words & tables.) 


1934 "313: 621 43 (71 + 73 


Railway Age, No. 4, January 27, p- 72. 


Mr, Eastman, (10000 words.) 

1934 385 .1 (.71) 
Railway Age, No. 4, January 27, p. 

LYNE (J. G.). — Canadian Railways « co-ordinat- 
ing ». (2500 words & fig.) 

1934 385 .113 (.72) 
Railway Age, No. 4, January 27, p. 123. 

PROCEL (N.). — Mexican Railways make better 
showing. (2500 words & fig.) 

1934 385 113 CTs} 
Railway Age, No. 4, January 27, p. 126. %e 

LYNE (J. G.). — 1933 in railway finance. (2900 
words, 7 tables & fig.) 

1934 385 .1 (.73) 


Railway Age, No. 4, January 27, p. 131. 
LANE (H. F.). — Public Works Administration loans 
for maintenance and equipment. (2 200 words.) 


1934 313 : 625 .1 Gar + 73) 
Railway Age, No. 4, January 27, p. 133. 


BOYD (G. E.). — Railway construction reaches low- 


est point since civil war. (6900 words, tables & fig.) 


1934 313: 625 .17 (.71 + .73) 
Railway Age, No. 4, January 27, p. 139. 
Another year of undermaintenance. 

tables & fig.) 


(3400 words, 


PECK (C. B.). — Character of rail motor cars cl in: 
ed in 1933. (600 words & eae 


1934 ~ 


621 43 ( 


| Railway Age, No. 5, February 3, p. 184. —— 


Union Pacific installs light-weight high-speed passer 
ger train. (9000 words & fig.) as 


1934 
Railway Age, No. 5, Fepmnary 3, p. 198. 
Traffic development. series. Article No. 18. 
the railways improve their freight solicitation meth i 
(2400 words & fig.) ris 


1934 625, 142.2 (.73). & 691. (7B 


656 23 « 73 


Railway Age, No, 5, February 3, p. 201. eS 


Wood-Preservers’ Association meet at Houston. (42 
words.) eee 


1934 385 3 (08 (.73) & 656 | 25 
Railway Age, No, 5. February 3, p. 2 ; 


Annal report of Bureau of Safety ( (U Sr Aon ie 
words.) ; ’ Rae 
1934 624 oti (.73) = 625 | 13 (1 


‘railway trestles. (1900 words & fig.) — 


Railway Age, No. 6, February 10, p. 220, 
Bates (F, E.). — Use three-pile concrete ents: 


’ 45, 2 
i i 
was _ ; 
) aud eet by — 


y Engin eer. (London.) 3 
625 143. 2 & 5. 143. 3 


621 392 (.43) & 625 246 (.48) 
I Falvey enc March, p. 70. 

BONDY Cae — Welded goods wagons in Pe 
(1300 words & fig.) > ae 


1934 625 .172 (.43) 
Railway Engineer, March, p. 72. 
Measuring relative levels of rails under load at 


speed. (400 words & fig.) f 
1934 624 .32 (.54) a 

Railway Engineer, March, p. 73. ; 
CRUICKSHANK (W. D. McD.). — The Indus bridge 7 

at Kalabagh, North Western Ry, India. (3300 words 

& fig.) , 
1934 625 .1 (.42) & 656 .253 (42) i 


Railway Engineer, March, p. 81. 


Gidea Park-Shenfield widening, GN. He aR: mes 300 
words & fig.) — 


1934 621 .94 (.42) 
Railway Engineer, March, p. 85. 


The Herbert patent preoptive headstock. (700 words 
& fig.) 


1934 | 625 .122 (.44) 
Railway Engineer, March, p. 86. 

Re-making and blauketting clay formations under 
main lines in service. (900 words & fig.) 


1934 624 (.43) 
Railway Engineer, March, p. 88. 
Steel bridges on the Kiel canal. (500 words & fig.) 


1934 621 .134.3 (.42) 
| Railway Engineer, March, p. 90. 

Atlantie type locomotive fitted with poppet valve 
mechanism, L. N. E, R. (400 words & fig.) 


1934 625 142.2 & 625 142.3 - 
Railway Engineer, March, p. 91. 

ALLEN (C. J.)— Evolution of wear-resisting rails. 
(2100 words & fig.) 


1934 621 .335 (.43) & 621 .43 (.43) 
Railway Engineer, March, p. 96. 
Petrol-electric loco-tractors. (1400 words & fig.) 


1934 621 .132.3 (.42) 
Railway Engineer, March, p. 98. 

High-speed steam locomotives for Germany. (1000 
words & fig, 


385. (0 


, No. 8, February 24, p. 287. 
O.). — Prospects and problems of the 
j y and pauinment industry. (3800 words 


‘ 656 .254 (.73) 
February 24, pe2ols 
- Remote control on the Burlington. 


Ts ea cution writes rules 
0 words & fig.) 


« 656 .1 (.73) 
8 ebruary 24, p. 295. 
| by pene: 2 aud Pennsylva- 


ft 


os 23 & 659 


usted rates” iesid ahronger: selling 
auch lost ets to railways. 


Sioae Engineering & Maintenance, | ‘Fel 


625 


Power equipment used m taking abandoned. line, 
(1300 words & fig.) 


1934 625 122 (73) en 


Railway Engineering & Maintenance, February, p. 


Adequate drainage proves a boon to economical track 
maintenance. (3200 words & fig.) 


oe ] 665 882 (.13) } , 
| Pisa Gazette, No. 1, Fe ae 


Railway Engineering & Maintenance, February, p. 76. 
High pressure Dottled gas for riveting. (1 200 words.) 


1934 | : 625 .113 
Railway Engineering & Maintenance, February, p. 77. 

WALKER (Th.). — Simplifying spiral work in 
string lining. (1200 words & fig.) 


1934 “ 625 .142.2 (.73) & 691 (73) 
Railway Engineering & Maintenance, February, p. 79. 


American Wood Preservers’ Association discuss 
railway problems. (3800 words & 2 tables.) 


Railway Gazette. (London.) 


1934 656 .257 (.42) & 651 (.42) 
Railway Gazette, No. 6, February 9, p. 210. 


Mineral Department accountancy mechanisation, 
L. M. 8S. R. (1800 words & fig.) 
1934 625.212 


Railway Gazette, No. 6, February 9, p. 212. 
Smooth running bogies, (800 words & fig.) — 


1934 621 132.5 (.54) 
Railway Gazette, No. 6, February 9, p. 214. 


Metre gauge 2-8-0 locomotives for India. (600 words 
& fig.) ; 


1934 656 .254 (.42) 


Railway Gazette, No. 6, February 9, p. 220. 
New automatic telephone exchange at York, L. N. 
E. R. (1350 words & fig.) 


1934 656 .251 (.42) | 


Railway Gazette, No. 7, February 16, p. 258. 


3 and 4-aspect colour light signals (L. N. E. R.). 
(400 words & fig.) | 


1934 625... A143. 2 (13) 
Railway Gazette, No. 7, February 16, p. 258. 


U. S. A. rail specification and classification. (900 
words.) — : 


1934 656 .257 
Railway Gazette, No. 7, February 16, p. 261. 

‘The history of the mechanical locking frame. (2 700 
words.) 


Railway Gazette, Ne A 


words & fig.) 


Railway Gazette. No. 8, February 23 


.& fig.) 


& fig. 


(300 ee 


Railway Gazette, No. 9, Mare 2 


_« Euston House » Tae 


1934 


Protection of rail ay ‘property 


i9gdo se iE ee 


Atlantic ye locomotive fitted wit) 
mechanism, ea. R. (400 words: g 


1934 ecu ttoothedl = 
Railway Gazett te, No. 8, ‘February 23, wipe 
A portable Diesel welding plant. (00 we ) 


1934 614 8 (.43) & 656 28 ( 
Railway Gazette, No. 8, February 23, p. 302. Je 
Safety trains in ‘Germany. (300 words & fig.) 


1934 625 235 (.42) & 694 (- 
Railway Gazette, No. 8, February 23, p. 306. 
Timber in pepe stock construction, soe 100° wo 


1934 =—s—=~=*«*«~D (42) & SG 21t. 
Railway Gazette, No. 9, March 2, pr S45 e 
Synchronised clocks at Bes G — R. ¢ 

"ve | as 


1934 
Railway Gazette. No, 9, , March 2, Pp 
Up-to-date signalling in Northern 
words & fig.) 


1934 oa 1323 (44) & oat es 


‘Grrenen compound genes CO: 
Kg i fig. lee 


1934 


An efficient ventilat 


1934 ' oe 
Railway Gazette. Ne. 9, March 2, p. 360. 


London Midland & Scottish ae — Ann 
General Meeting. (11 000 words.) 2 


934 385. (08 (.42) 
way Gazette, No. 9, March 2, p. 369. 


reat Western Railway Company. — 
eral Meeting. (11 000 words.) 


934 385 (.08 (.42) 
way Gazette, No. 9, March 2, p. 377. 


teat Northern Railway (Iveland). — 
eral Meeting. (1500 words.) 


934 625 .174 (.43) 
lway Gazette, No. 10, March 10, p. 397. 
ovel German snow ploughs. (2400 words & fig.) 


934 385 (.08 (.42) 
lway Gazette, No. 10 March 10, p. 408. 

outhern Railway Company. — Annual General 
ting. (7 500 words.) 


934 385. (08 (.42) 
lway Gazette, No. 10, March 10, p. 414. 


ondon & North Eastern Railway Company. — 
iual General Meeting, (4800 words.) 


934 385 .113 (.42) 
lway Gazette, No. 10, March 10, p. 417. 
‘he L. N. E. Railway in i933. (4400 words.) 


934 656 .212.6 (.42) & 656 .1 (.42) 
lway Gazette, No. 11, March 16, p. 457. 
. mechanised city goods station. (1 300 words & fig.) 


934 621 .43 & 656 .25 
lway Gazette. No. 11, March 16, p. 461. 


jutomatic standby equipment. (1900 words & fig.) 


934 621 .43 (.43) 
way Gazette. No. 11, March 16, p. 464. 


Aight locomotives on the German State Rvs. 
rds & fig.) 


934 
sel Railway Traction, p. 318, Supplt. to the Railw. 
Gazette, February 23. 


“hree-power locomotives, (3 400 words & fig.) 
1934 621 .43 (.42) 


sel Railway Traction. p. 324, Supplt. to the Railw. 
Gazette, February 23. 


Annual 


Annual 


(1 200 


ight Diesel railcars for the L. M. 8. Ry. (1200 
rds & fig.) 
1934 621 .43 


sel Railway Traction, p. 327, Supplt. to the Railw. 
Gazette, February 23. 
A successful hydraulic drive. (2300 words & fig.) 


1934 621 .43 

ssel Railway Traction, p. 330, Supplt. to the Railw. 
Gazette, February 23. 

A new type of fluid clutch. (600 words & fig.) 


1934 621 .43 (.485) 

ssel Railway Traction, p. 332, Supplt. to the Railw. 
Gazette, February 23. 

[en years of railway Diesel engine building. (1 300 

rds & fig.) 


1934 621 .43 (.47) 
Diesel Railway Traction, p. 334, Supplt. to the Railw. 
Gazette, February 23. 
r Heavy geared shunting locomotive. 
ig.) 


(600 words & 


1934 621 .33 (.68) 
Electric Railway Traction, p. 232, Supplt. to the Railw. 
Gazette, February 9. 
See African Railways electrification. (3500 words 
& fig.) 


1934 621 .336 
Hlectric Railway Traction, p. 237, Supplt. to the Railw. 
Gazette, February 9. 
WHYMAN 
(3 200 words.) 


(F.). — Pantograph current collection. 


1934 621 .33 (.43) & 625 .4 (.43) 
Electric Railway Traction, p. 242, Supplt. to the Railw. 
Gazette, February 9. 
KOFFMAN (J. L.). — Barmen-Elberfeld suspended 
monorail electric railway. (1000 words & fig..) 


1934 621 31 
Electric Railway Traction, p. 244, Supplt. to the Railw. 
Gazette, February 9. 


Mercury-arc rectifiers. (1300 words & fig.) 


1934 621 .83 (.45) 
Electric Railway Traction, p. 245, Supplt. to the Railw. 
xazette, February 9. 
Rome-Viterbo railway. (1100 words & fig.) 


1934 621 .33 (.42) 
Electric Railway Tract’on, p. 430, Supplt. to the Railw. 
Gazette, March 9. 
DAWSON (Sir Philip). — Railway electrification in 
Britain. (1 400 words & fig.) 


1934 621 .33 
Electric Railway Traction, p. 432, Supplt. to the Railw. 
Gazette, March 9. 
CROFT (E. H.). — Electric train movement and 
energy consumption. (3100 words & fig.) 


1934 621 337 
Electric Railway Traction, p. 436, Supplt. to the Railw. 
Gazette, March 9. 
FAIRBURN (C. E.). — Layout of control equipment 
(Letter to the Editor). (1000 words & fig.) 


1934 621 33 
Electric Railway Traction, p. 438, Supplt. to the Railw. 
Gazette, March 9. 
Regeneration on electric railways. (2300 words & 
fig.) 


1934 621 .335 (.489) 
Electric Railway Traction, p. 441, Supplt. to the Railw. 
Gazette, Mareh 9. 
Trial runs on Danish State Railways. (500 words 
& fig.) 


ad . 
—y 


La 

1934 av 

——- Eleetrie Baines Traction, Fay 442, 2,  Seppil to. 
Gazette, March 9. 

Mercury arc rectifiers. 


(2 100 words Hi) Vee 
Railway Magazine. (London.) 
1934 
Railway Magazine, March, p. 157. 


fer Paris-Orléans-Midi. 


1934 
Railway Magazine, March, p. 166. 
ALLEN (C, J.). 
performance. (4900 words & eer 


(2800 words, tables & fig.) 


= Railway Mechanical Engineer. 
1933 


Railway Mechanical Engineer, 
ADAMS (EH. E.). 
speed train. (4800 words & fig.) 


1933 
Railway Mechanical Engineer, December, p. 426. 


_ Union Pacific tests firebar grates. 
& fig.) 


1933 


Railway Mechanical Engineer, 


December, p. 419. 


621 
December, p. 429. 


VINCENT (H. S.). — Ratios of medern locomotives. 


(2600 words, tables & fig.) 


1933 621 .133.1 (. 73) 
Railway Mechanical Engineer, December, p. 435. 


Thermalizing speeds pulverized-coal combustion. 
(2200 words & fig.) 
1934 621 .118 (.73) & 621 .13 (.73) 


Railway Mechanical Engineer, February, p. 39. 


Annual report of the Bureau of Locomotive Inspec- 


tion. (750 words & fig.) 


1934 621 133.5 
Railway Mechanical Engineer, February, p. 41. 
The locomotive smoke nuisance. (1 600 words.) 


1934 621 .135. (01 
Railway Mechanical Engineer, February, p. 42. 


FRY (L. H.). — Locomotive counterbalancing. (5 300 | 


words & fig.) 


1934 313 : 625 .234 (.73) 
Railway Mechanical Engineer, February, p. 48. 


Air-conditioned passenger cars in service in the 
United States, December 31, 19338. (Tables.) 


1934s > > 62. (01, 621 392 & 721 9 
Railway Mechanical Engineer, February, p. 50. 

CHAPMAN (E.). — Stresses in welded structures. 
(2700 words & fig.) 


656 .222.1 (44) 
Modern locomotive work in France. I. — ‘Chemins de 


656 .222.1 (.42) 


— British locomotive Beateee & | Maryland. 


621 43 (.73) 


— Union Pacific light-weight high- 


621 133.2 (. 73) 


(2300 words | 


131.2 


| Railway Signaling, February, p. 85. 


waukee. 


_| Data and formule — ‘Valve. gears. 


"BRADLEY (B. BE). way 


ee 000 wards & fig 


1024ae ga 656. 
Railway Signaling, February, p. ie 

Centralized traffic control replaces staff 
Trunk Western. (2700 words RS fig.) ce 


1934 — 
Railway ibaaline , February, p. 


TATTERSALL an E.). — al aa the 
& North Eastern sup. ie England. i a words 


soaks 


Mateo Soni Pic siumala. on ‘El 
| Joliet & Eastern. (1000 words & fig.) 


1934 whee 


Centralized traffic control replaces staff on x 


(1900 words & fig.) eae 
Rance: “AY 

The Locomotive. (London.) | on gy Re 
1934 621 132.3 (.42) & 621 .132. 4 


The Locomotive, February 15, p. 32: 


New 2-6-0 locomotives L. M. & s. Ry. aC 100 wor 
& fig.) ; 


1934 
The Locomotive, weluage 1, p. 33. 4 2a 

New ten-coupled compound locomotives, Northe 
Ry. of France. (1500 words & fig. ) “hie 


1934 
The Locomotive, February 15, p. 44. 


« Hunslet » ee doronetiies for the Bi 
ed S. Ry. (1300 Korda tga g.) y 


pAGGA fe’ S fe eS 
| The Locomotive, February 15 3 ae a 


PHILLIPSON (E. A.). — 


621 132.5 


| (1700 weet 1 table sie 


. rr | 
1934 te - 656 “255 656 2 
The Locomotive, February 16, p.B5.gese ae ae 

Centralised traffic control. (2 000 words & fig. 


a= faa 


1934 
e Locomotive, February 15, p. 60. 
[he Welchman convertible wagon. (800 words & fig.) 


625 .245 (.42) 


1934 625 .616 
e Locomotive, No. 499, March 15, p. 67. 
Small power locomotives for narrow gauge rail- 


ys. (2600 words & fig.) 


1934 621 .43 (.42) 

e Locomotive, No. 499, March 15, p. 76. 

eee eulic railcar for L. M. S. Ry. (2700 words 
ig.) 


1934 


Locomotive, No. 499, March 15, p. 80. 
FRITTON (J. S.). — Rail cars. — Paper read at the 
stitution of Locomotive Engineers. (2 300 words.) 


1934 625 .232 (.68) 
ie Locomotive, No. 499. March 15, p. 93. 


Twin dinings cars, « Protea », South African Rys. 
400 words & fig.) 


In Spanish. 


inales de la Asociacién de Antiguos Alumnos 
del I. C. A. I. (Madrid.) 


621 .335 (.460) 

ales de la Asociaci6n de Antiguos Alumnos, febrero, 
p. 103. 

JACKSON (L.) & LLANOS (S.). — Locomotoras 

ctricas de la Compania de los Caminos de Hierro 

| Norte de Espafia. (2700 palabras & fig.) (Conti- 

ara.) 


1934 


Caminos de hierro. (Madrid.) 
1934 


minos de hierro, febrero, p. 40. 
MONREAL (M.) & CASTILLO (M.). 


385 


— Considera- 
mes sobre la crisis ferroviaria y sus posibles reme- 
os. (2000 palabras & fig.) 


Ferrocarriles y Tranvias. (Madrid.) 
1934 656 .1 & 656 .2 


rrocarriles y Tranvias, febrero, p. 95. 

BARCELO (J.). — La competencia entre el ferro- 
tril y el automévil. Reglamentacién o libertad de 
ansporte ? (2900 palabras.) 


1934 656 .2 (.460) 
errocairiles y Tranvias, febrero, p. 98. 

REPARAZ (F.). — La ordenacién ferroviaria, tarea 
ndiente, (1700 palabras & fig.) 


i 
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; 
pee 
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. 
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. 
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. . 


621 .132.8 & 621 .43 | 


Ingenieria y Construccién. (Madrid.) 
1934 621 .33 


Ingenieria y Construccién, marzo, p. 113. 

CUERVO (L. S.). — La electrificacién de ferrocarriles 
como elemento de reconstruccién nacional. (4400 pala- 
bras & fig.) 


1934 
Ingenieria y Construccién, 


DE COS (F 


621 .33 (.460) 
marzo, p. 117. 


.). — El porvenir de las electrificaciones 
de ferrocarriles en Espafia. (3100 palabras & fig.) 


1934 621 .33 (.460) 
Ingenieria y Construccién, marzo, p. 121. 

VIANI (M.). — La explotacién econémica de los fer- 
rocatriles. Resultados conseguidos en las secciones elec- 
trificadas de la Compafiia del Norte. (6000 palabras, 
12 cuadros & fig.) 


1934 


Ingenieria y Construccién, marzo, p. 137. 
VELASCO (A. M. de). — Suministro de energia a 
las electrificaciones del Norte. (5500 palabras & fig.) 


1934 621 .13, 621 33 & 621 .43 


Ingenieria y Construccién, marzo, p. 149. 


GIBERT y SALINAS (A.). — Del vapor a la electri- 
cidad, pasando por el Diesel. (7 500 palabras & fig.) 


1934 621 .33 
Ingenieria y Construccién, marzo, p. 158. 
CHAPULI (J. R.). — A propésito de una campafia 


621 .33 


contra la electrificacién de los ferrocarriles. (3100 pa- 
labras.) 
1934 625 2 


Ingenieria y Construccién, marzo, p. 173. 

DORDA (J. V. de). — El aligeramiento en los vehi- 
culos pata el transporte ferroviario, (2600 palabras 
& fig.) 

1934 
Ingenieria y Construccién, marzo, p. 173. 

SERRET (R. M.). — Linea de contacto y subcen- 
trales transformadoras, (3100 palabras & fig.) 


1934 621 .33 (.42) 
Ingenieria y Construccién, marzo, p. 188. 


NAVARRETE (J. M.). — La tracci6n eléctrica en 
Gran Bretafia. (3000 palabras, 1 mapa & fig.) 


1934 621 .33 (.44) 


Ingenieria y Construccién, marzo, p. 192. 


621 332 


GRANELL (J.). — Electrificacién de los ferrocar- 
riles en Francia. (2100 palabras & fig.) 
1934 621 .33 (.485) 


Ingenieria y Construccién, marzo, p. 196. 

MOLINA (M. R, G.). — Datos sobre la electrifica- 
cién de los ferroearriles suecos. (2500 palabras, 5 cua- 
dros & fig.) 


1934 
Ingenieria y Construccién, marzo, p. 201. 


La electrificacién de la linea Augsburgo-Stuttgart. 
(1900 palabras & fig.) 


621 .33 (.43) 


1934 621 .335 
Ingenieria y Construccién, marzo, p. 205. 
VERA (R. P. de). —- Sobre la eleccion de locomo- 


toras para ferrocarriles eléctricos. (2200 palabras & 
fig.) 


86 — 


| 


1934 621 .335. 
Ingenieria y Construccién, marzo, p. 207. 

WIRTZ (M.). — Locomotoras électricas de gran 
velocidad, (2200 palabras & fig.) 

1934 621 .33 (.439) 


Ingenieria y Construccién, marzo, p. 211. 
RIESTZ (E.). — La electrificacién de la linea Buda- 
pest-Hegyeshalom (Huneria). (1200 palabras & fig.) 


1934 621 .33 (.52) 
Ingenieria y Construceién, marzo, p. 213. 
Los ferrocarriles electrificados en el Japon. (700 pa- 
labras & fig.) 


1934 
Ingenieria y Construccién, marzo, p. 216. 
Resultados econdmicos de las principales electrifica- 
ciones europeas. (2100 palabras & fig.) 


1934 
Ingenieria y Construccién, marzo, p. 218. 
Estado actual de las electrificaciones ferroviarias en 
todo el mundo. (1000 palabras.) 


621 .33 (.4) 


621 .33 (.3) 


Los Transportes. (Madrid.) 
1934 


Los Transportes, n° 370, 15 febrero, p. 50. 


MERINO (J.). — Teorética del trafico. (1 600 pala- 
bras & fig.) 


656 .2 


1934 625 .245 & 656 .225 


Los Transportes, n° 371, 1 marzo, p. 67. 


La unidad del transporte realizada por el « con- 
tainer ». (1200 palabras & fig.) 


Revista de Ingenieria Industrial. (Madrid.) 


1934 625 .213 
Revista de Ingenieria industrial, no 45, febrero, p, 40. 
LAFITTE (C.). — El funcionamiento de la suspen- 


sién de vehiculos. (3400 palabras & fig.) 


Revista del Consejo Administrativo 
de los Ferrocarriles Nacionales de la Republica 
de Colombia. (Bogota.) 


1934 656 .1 (.7 + .8) & 656 .2 (.7 + 8) 
Revista del C, Ad de los FF. CC. Nac. de la Repiubl. 
de Colombia, enero, p. 20. 


Los ferrocarriles americanos ante la competencia de 
las carreteras. (9200 palabras & fig.) 


Revista de Obras Publicas. (Madrid.) 
1934 6 


Revista de Obras Publicas, n° 5, 1° de marzo, p. $1. 


CASADO (C. F.). — Coleccién de puentes de altu 
estricta, (1100 palabras & fig.) 


In italian. 


La tecnica profesionale. (Firenze.) 


1934 621 .13: 


La tecnica profesionale, marzo, p. 65. 
La confezione delle guarniture metalliche per le a: 
degli stantuffi e dei distributori. (1100 parole & fi, 


1934 621 .13: 
La tecnica profesionale, marzo, p. 78. 
MICHELUCCI (A.). — Criteri per giudicare se 1 


acqua @ idonea per Valimentazione delle locomoti 
(2 760 parole.) 


L’Ingegnere. (Roma.) 
1934 
L’Ingegnere, n° 4, 16 febbraio, p. 154. 


MASI (F.). Forme costruttive dei sistemi sald 
(3200 parole & fig.) 


621 39 & 6 


1934 
LIngegnere, n° 5, 1 marzo, p. 215. 
TRILLO (S.).— Il nuovo ponte d’acciaio sul Bret 
per Vautostrada Venezia-Padova, (2000 parole & fi 


624 32 (.4 


Rivista teenica delle ferrovie italiane. (Roma 
1934 621 .33 (.45) & 621 .335 (.4 


Rivista tecnica delle ferrovie italiane, 15 febbraio, p. 
CARLI (C.). — Sviluppo e miglioramenti del ser 


zio della trazione sulla rete elettrificata. (4900 par 
& fig.) 


1934 625 .1 (.4 
Rivista tecnica delle ferrovie italiane, 15 febbraio, p. 
Ferrovia Piacenza-Cremona. (1600 parole & fig.) 


Trasporti e lavori pubblici. (Roma.) 
1934 385. (01 (.66) & 656 .1 ( 


Trasporti e lavori pubblici, gennaio, p, 22. 
SPINELLI (0O.). — Esperienze coloniali italia 
Ferrovie e autolinee in Somalia. (2000 parole). 


1934 


Trasporti e lavorj pubblici, gennaio, p. 27. 


ZANETTE (C.). — I trasporti nell’ ordiname’ 
corporativo. (3200 parole.) 


656 (.: 


1s w/, 


eh 


In Dutch. 


De Ingenieur. (Den Haag.) 


1934 691 
Ingenieur, n° 9, 2 Maart, p. Bt. 19. 
JMPERGER (F.). — Zur Vereinheitlichung der 


rechnung des Hisenbetons. (2500 woorden & fig.) 


1934 62. (01 & 691 
Ingenieur, n° 9, 2 Maart, p. Bt. 22. 


RENGERS (N. J.). — Proefnemingen op kolommen 
n beton en gewapend beton. (1200 woorden & fig.) 


1934 624 
Ingenieur, n° 10, 9 Maart, p. A89. 


sewapend beton en ijzer in den bruggenbouw. (2 100 
orden & fig.) 


Spoor- en Tramwegen. (Utrecht.) 
1934 625 .1 (.92) 


oor en Tramwegen, n° 5, 27 Februari, p, 110. 
2LLERBROECK (M.). — De aanleg van de spoorlijn 
hat-Loeboeklinggau (Zuid-Sumatra). (2000 woorden 
fig.) 


1934 656 .231 (.492) 
oor en Tramwegen, n° 6, 13 Maart, p. 131. 

JAGT (A. G.). — Is de eritiek op de door de Neder- 
dsche Spoorwegen gedane stappen ter verkrijging 
a meer tariefvrijheid wel gemotiveerd ? (2200 woor- 
1.) 


1934 621 .132.8 (.43) 
Spoor en Tramwegen, n° 6, 13 Maart, p. 133. 


De stoomlocomotief in het snelverkeer. (1200 woor- 
den & fig.) 


In Portuguese. 


Boletim do Instituto de Engenharia (S. Paulo). 
(Brasil.) 


1934 656 .1 & 656 .2 
Boletim do Instituto de Engenharia, janeiro, p. 3. 


RICARDO (G.) Junior. — Relacdes entre os trans- 
portes ferroviarios e rodoviarios. (7 200 palavras.) 


1934 656 .1 & 656 .2 
Boletim do Instituto de Engenharia, janeiro, p. 28. 


GUMERCINDO PENTEADO. — Ha _ desigualdade 
de tratamento de poder publico em relagio 4s estradas 
de ferro e de rodagem ? (2700 palavras.& 1 quadro.) 


Gazeta dos caminhos de ferro. (Lisboa.) 
1934 385. (01 (.67) 


Gazeta dos caminhos de ferro, n° 1108, 16 de fevereiro, 
p. 109 
AZEREDO DE SA FERNANDES (L.). — O prolon- 
gamento do Caminho de ferro de Malange. (1500 pala- 
vras & fig.) 
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Bee Anite on 313.385 Cass) 
tistiqn nee Chemins de fer de Etat 
tcice 1932. 


et Fils. 1 volume, 268 pages et 
) francs francais.) 


one ak, 92, rue aati i Se lees 440 pages 
aad figures. ’(Prix: 68 franes francais .) 


624 (01 


ms ‘pratique des poutres Vierendeel, 


tand, ‘Van_ Soe earl et Rombaut. 1 volume, 120 | 


aes 8 albums de re es. 


be 62. (06 (44) 
tie sOunan\ see Z| 


tere des Communications. f volume, 


669 1 


| MERCIOT (A.). 


1934 691 


Manuel du cimentier, 
Paris, Garnier fréres. 1 volume, 208 pages et 76 fi- 


gures. (Prix: 9 francs frangais.) 


| 1 volume (1118), 
| 22 franes frangais.) 


1934 721. (02 


Société, 19, rue ee 1 volume, | NACHTERGAEL (A.). 


Agenda du batiment. 
Paris (6e), Librairie Polytechnique Ch. Béranger. 
432 pages avec 415 figures. (Prix: 


(1934 385. (08 (.44) 

Rapports du Conseil d’administration et de la Com- 
mission de vérification des comptes de la Compagnie du 
Chemin de fer de Paris 4 Orléans. Assemblée générale 
des actionnaires du vendredi 23 mars 1934. 


Paris, Compagnie du P. O. 1 volume, 91 pages. 


1934 313 : 656 .225 (.438) 

Résumé général du tonnage des marchandises trans- 
portées par les Chemins de fer de ’Etat polonais pen- 
dant l’exercice 1932. 


Warszawa, Ministére des Communications. 1 yolume; 
296 pages. 


1934 
SACHET (A.). 
Accidents du travail et maladies professionnelles. 
Paris, Librairie du Recueil Sirey, 22, rue Soufflot. 

1 volume, 749 pages. (Prix: 60 francs francais.) 


1934 62. (03 
SCHLOMANN (A.). 

Dictionnaires techniques illustrés en six langues: 
francais, allemand, anglais, espagnol, italien et russe. 

Paris (6¢), Dunod, 92, rue Bonaparte. 


I. Elements des machines. — Outils usuels. 1 vo- 
lume (1118), 403 pages, 823 figures, (Prix: 
36 franes francais). ¢ 
II. Electrotechnie. 
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III. Chaudiéres, machines, turbines 4 vapeur. 1 vo- 


lume (11X18), 1322 pages et 3500 figures. 
(Prix: 120 franes frang¢ais.) 


takin heariahiabs placed over the. title of each book are those of the decimal classification proposed by the Railway Congress 
jointly with. the Office Bibliographique International, of Brussels. 


(See « Bibliographical Decimal Classification as applied to 


ail lway Science » », by L. WEISSENBRUCH, in the number for November 1897, of the Bulletin of the International Railway Congress, — 


1509). 
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VI. Chomina ae 
(1118), 
nae franes franc 

VII. Appareils de levage 

port. 1 volume (11X18), 659 pages et 1500 

figures. (Prix: 57 franes ‘francais.) 


415 pages et 900 figures. (Prix: 

x frangais.) 

 - IX. Machines-outils. 1 volume (1118), 750 pages et 
- - 2200 figures. WPriks 66 francs francais.) 


1934 313 385 (.494) | 


Statistique des chemins de fer suisses. 


= lume. (Prix: 10 francs suisses.) 
ey. f2 1934 624 «2 
’ VIERENDEEL (A.), professeur. ; 
= Cours de stabilité des constructions. Complément du 
tome IV: Calcul des poutres du type parabolique; 

= soudure. 
ie Louvain, Librairie Universelle et Paris, Dunod. 
* 1 brochure, 10 pages avee 4 planches. (Prix: 10 francs 
: ; belges. ) 
of In German. 
e, 1934 i2i, 9 
ia BEYER (K.). 7 \ 


Die Statik im cont aienbad 


- Berlin, Julius Springer. 1 Band, 389 Seiten, 572 Ab- 
bildungen und Zahlentafeln, (Preis: 32.50 R.M.) 


— SP 


1934 625. (02 
Elsners Taschenbuch fiir den bautechnischen EHisen- 
bahndienst. 


Berlin, Otto Elsner Verlagsgesellschaft. 1 Band, 387 


Seiten und Abbildungen, (Preis: 3.60 R.M.) 

1934 am ban 
_Erweitertes Schlagwortverzeichnis zur deutschen | 
Kurzausgabe der Dezimal-Klassifikation. 

Frankfurt/M., Internationales. Institut fiir Doku- i 


mentation. 1 Band; 111 Seiten. (Preis: 5 R.M.) 


1934. 62. (01 & 691 
GIRNDT (M.). 

Baustoffkunde, 

Leipzig und Berlin, B. G. Teubner. 1 Band, 196 Bei- 


ten und 148 Abbildungen. AV ae: 8 RB) 


1934 
Handbuch fiir Eisenbetonbau. 


Leipzig, Johann Ambrosius Barth und Briissel; Falk; 
Fils, 22; rue des Paroissiens: ] Barid. (Preis: 5.50 RM.) | 


et installations de tratis- 


VIII. Constructions en béton armé. 1 volume (1x18), | 
Bee franes 


Berne, Département fédéral des chemins de fer. 1 vo- | 


0 | AMERICAN RAILWAY ASSOCIATION. 


691 & 721.9 


| rietta Street; (Price: ° . 


1934 
: KURT BEYER, 


Tepes aoe Pe ehrad “Barth und 
Fils, 22, rue des Paroissiens, 1 Boat 
eu) 


243 Abbildungen. (Preis: 30 | 


1934 
LEHR . he 


Paroissiens. 1B B 
mpideeiee Miele: 7.50 0 RM.) 


1934 - 656. 
-PIRATH (C.). IE iP 
Die Grundlagen der Verkehrswintechnete ve 
Berlin, Fi sale Springer. 1 Band, 263 ea (Pr 


19.50 R.M 
1934. : ae), -e21 
| SPALCKHAVER (R) und RUSTER (A,). — 
Die Dampfkessel nebst ihren Zubehorteiler 
Hilfseinrichtungen. ne ie 
Berlin, Julius Springer. 1 Band, 190 Seiten, 2 Ta 
und 338 Abbildungen. (Preis: 32 RM.) — 


In English 


1934 656 25 (08 (. 


Proceedings, Signal Section. Advance notice, fo 
annual meeting, Chicago, ‘Tl, March 12 and 13. : 
_New York, Published by the Association, 30, ‘Ve 
Street. Vol. ‘XXxiy No. 1, 384 piv 3 ries ar? 
a) ae 


1934 " ouwghets 
BERNARD (W. N.), ELLENWOOD «& 0) 
HIRSCHFELD (C.F). eu 
Elements of heat power engineering. Part II: Hye 
generating apparatus and. prime moyers, fuels, ec 
| bustion and heat transmission, Par 
equipment, plant ensemble, air condit 
frigeration. 
London; W. @, 2.’ Cha; 


man and Hall, hide nl, H 
‘oh = 34 ee ‘net; “Vol. 2 


28 sh, net.) 


¥ 


; 


1934 
acts abouts British Railways 1934. 


London, S. W. 1. Issued by The British Railway 
ess Bureau, 35, Parliament Street, on behalf of the 
eat Western; London and North Eastern; London 
idland and Scottish; and Southern Railway Com- 
nies. A pamphlet of 28 pages. 


1934 


ALL INGLIS (J.). 


« The Rapid » pocket steel, iron and metal reckoner: 
eight of steel or iron bars. 


659 (.42) 


51. (08 


London, W.C. 2. Gall and Inglis, 13, Henrietta 
reet. (Price: 1 sh. 6 d. net.) : 
1934 529 (06 


Journal of calendar reform. 10 articles on calendar 
form. Press reviews, ete. Vol. IV. No. 1. 


New York City. Published by the World Calendar 
ssociation, Inc. 48 pages. 


1934 
JSTIN (J. 0.) & MERVINE (W. G.). 
Power supply economics. 


London, W.C. 2. ‘Chapman and Hall, Ltd., 11, 
stta-street. (Price: 21 sh. 6 d. net.) 


1934 
ERR (John Leeds). 
The Louisville and Nashville. An. outline history. 


New York. Published by Young and Ottley, Ine, 
| 1/46 inches), 67 pages. (Price: $ 1.00.) 


1934 625 176 (.54) 
ITCHLEW (R. N.), B. Sc. 

Gauge policy on Indian railways. 

Allahabad, Published by the author, 37, Kutcherry 
oad. (7 1/25 inches), 121 pages. (Price: Rs. 2.) 


1934 38 & 656 
ILLER (S. L.). 

Inland transportation. 

New York and London, Published by McGraw-Hill 


»0k Go. (6X9 inches), 822 pages, tables and diagrams. 
rice: $ 4.00.) 


1934 
ITCHELL (J. W.), A. M. Inst. T. 
The wheels of India. 


London, W.C. 2, Thorton Butterworth Ltd., 15, Bed- 
rd Street, Strand, (9X6 imches, 314 pages. (Price: 
‘sh, 6 d. net.) 


1934 


Notes on cement and reinforced concrete. 
Sheffield. Sir W. C. Leng and Co. (Sheffield Tele- 


aph), Ltd., High-Street. (Price: 7 sh. 6 d. net.) 
1934 621 .43 (02 
OSBLOOM (Julius). 


Diesel reference guide. 
Jersey City, N. J. (U.S. A.). Industrial Institute, Inc. 


621 31 


Hen- 


385. (093 (.73) 


385 (091 (.54) 


693 


a ere mn 


ae) aes 


1934 
SCHULE (W.), Prof,, Dipl-Ing. 


Technical thermodynamics, 
GEYER, B. Sc. 


London, W.C. 2. Sir Isaac Pitman and Sons, Ltd., 
Parker Street. (9 1/26 inches), 623 pages, 323 line 
drawings. (Price: 40 sh. net.) ; 


536 


Translated by E, W. 


1933 625 .14 (01 (.54) & 625 143.4 (.54) 
SIMS (A. M.), B. Sc. (Eng.), Assoc. M. Inst. C: E. 
track supply officer, North Western Ry. (India). 
Stresses in fishplates for 90 Ibs. rails (with con- 
clusions affecting the design of standard rail and 
fishplate sections). 


Delhi. Copies obtainable from the Manager of 
Publications, Technical paper No. 286, (Price: 12 
annas or 1 sh. 3 d.,) 

1934 62. (01 


ST. JOHN (A.), Ph. D. & ISENBURGER (H. R.). 
Industrial radiography. 
London, W.C, 2. Chapman and Hall, Ltd., 11, Hen- 
rietta-street. (Price: 21 sh. 6 d. net.) 


1934 385. (091 (.42) & 659 (.42) 

Ten years of progress (1923-1932) on the Southern 
Railway (England). 

London, Southern Railway, Waterloo Station. (7 1/2 
x5 inches), 32 pages. 


1934 
Termites and termite control. 
Berkeley, California. Published by the University of 


625 142.2 & 691 


California Press. (9X6 inches), 734 pages. (Price: 
$ 5.00). 
1934 62. (01 


TIMOSHENKO (S.) 
Theory of elasticity. 


New York and London. Published by MeGraw-Hill 
Book Co. Inc. (6X9 inches), 416 pages, tables and 
diagrams. (Price: $ 5.00.) 


1934 
VERNON (H. M.), M. A. 
The principles of heating and ventilation, 


625 .234 & 697 


London, W. 1. Ed. Arnold and Co., 41, Maddox 
Street. (Price: 14 sh. net.) 
In Spanish. 
1934 385. (02 & 656. (02 


IMEDIO (A.). 
Ferrocarriles, Explotacién y Legislaci6n, 


Madrid, Imedio Alfonso, Avenida Pi y Margall, 12. 
1 volumen (16X23), 944 paginas. (Precio: 30 pesetas.) 


1934 385. (08 (.460) 
TORRE (E. de la). 

Anuario de ferrocarriles y tranvias, 1933. 

Madrid, Piiez, S. A. 1 volumen (15X22 cm.), 389 
paginas y un mapa. (Precio: 7 pesetas.) 


nan (ee 


1934 
SESTINI (Q.). ’ 
La chimica del cemento. 
Milano, Ulrico Hoepli. 1 volume (18X25), 228 pag 
20 tabelle e 66 fig. 


1934 
ZAMBONI (C.). 

Il controllo dei cementi., 

Milano, Ulrico Hoepli. 1 volume (20X29), 500 
gine. (Prezzo: 75 Lire.) 


In Italian, 


1934 385 .11 
ARNAO (B.). 
La determinazione dei costi nelle imprese ferroviarie. 


Firenze, Stabilimento typografico gié G. Civelli. 
1 volume, 19 pagine. 


1934 656 (.45) 


Guida dei trasporti per l’estero, ferrovie, navigazione, 
poste, aviazione. 


1934 
BERGSMA (P.). 
Beton en gewapend beton. 
Amsterdam, Kosmos. 1 handboek. (Prijs: 7.90 


Roma, Istituto nazionale per Vesportazione. 1 vo- 
lume. 


[ 016, 385. (05 ] 
II. — PERIODICALS. 


Bulletin de l'Union internationale 


In French. des chemins de fer, (Paris.) 
1934 621 .43 (. 
Annales des ponts et chaussées. (Paris.) Bull. de l'Union intern. des ch, de fer, février, p. 
DUMAS (L.): — Les automotrices francaises ? 
1934 656 .27 (.44) | fin de 1933. (9800 mots et fig.) 

Annales des ponts et chaussées, janvier-février, p. 36. 1934 385 6 
ROY (R.). — Exploitation des lignes a faible trafic Bull, de LUni aa d Adda win ciakeee ma 
des grands réseaux de chemins de fer par des compa- a2) SEBO OTE ABET SES ae ee 
gnies secondaires. (9000 mots.) SPIESS (W.). — Les nouvelles conventions pou 
“i trafic international des chemins de fer. (5000 me 

, y 1934 385 .113 ( 
Arts et Métiers. (Paris.) Bull. de l'Union intern. des ch, de fer, février, p. 
1934 62. (01 & 669 Les chemins de fer exploités par VEtat fran 


Arts et Métiers, mars, p. 6 pendant l’exercice 1932. (7300 mots & fig.) 


MARCOTTE (E.), — Les derniers progrés métallur- 1934 388 ( 
giques techniques et économiques. (20000 mots et fig.) | Bull. de l'Union intern..des ch, de fer, février, p. 


Le nouveau régime des transports en commun ¢ 
Vagglomération de Londres. (7000 mots.) 


Bulletin de la Société alsacienne 


de constructions mécaniques. (Paris.) Bulletin des transports internationaux 

1934 621 .95 par chemins de fer. (Paris.) 
Bull. de la Soc. alsacien. de Constr. mécan., janvier, p. 1. 1934 656 .2 
BOUVIER (A.), — Aléseuses-fraiseuses « Graffen- Bull. des transp. intern. par ch, de fer, mars, p. 
staden ». (4200 mots & fig.) KASPRAK (WI1.).— Wagons spéciaux de particul 

(1500 mots.) 
; : : Fi mee 1934 - 313 .385 (.47_ 
Bulletin de la Société des ingénieurs civils Bull. des transp, intern. par ch. de fer, ae p- 
de France. (Paris.) Statistique des Chemins de fer de Etat d’Hst 
| pour Vexercice 1932-33. (900 mots.) 
1934 625 .251 Sawn 

3ull. de la Soc. des Ing. civ. de France, P. V. de la 1934 313 385 (.4 
séance du 23 mars, p. 153. ; Bull. des transp. intern. par ch. de fer, avril, p. 
Freinage des automotrices de chemins de fer. (Com- Statistique des Chemins de fer suisses pour l’e 


munication de M. Borde et discussion.) (4500 mots.) | cice 1932. (1500 mots.) 


Bulletin technique de la Suisse romande. 

i ( Vevey.) 

1934 691 
Ml, techn. de la Suisse romande, 14 avril, p. 85. 


BOLOMEY (J.). — Le béton vibré ou pervibré, ses 
ypriétés et conditions d’emploi. (1700 mots.) 


1934 62. (01 & 621 .392 
Il, techn. de la Suisse romande, 14 avril, p. 87. 


ROSENTHAL (D.). — Nos connaissances actuelles 
* état des tensions dans les cordons de soudure. 


100 mots & fig.) (A suivre.) 


1934 721 1 


ll. techn. de la Suisse romande, 14 avril, p. 89. 
A propos de fondations de batiments. (700 mots.) 


letin technique de l’Union professionnelle des 
Inspecteurs techniques et des chefs de section 
des chemins de fer belges. (Bruxelles. ) 


1934 656 .253 (.493) 
Il. tech. de Union profes. des Inspecteurs tech. et des 

Chefs de sect. des ch. de fer belges, 15 mars, p. l. 
yVANDERSTRAETEN (E.). — Les nouveaux séma- 
yres A manceuvre mécanique et leurs transmissions. 
100 mots & fig.) 


1934 625 .173 
ll. tech. de ’Union profes. des Inspecteurs tech. et des 
Chefs de sect. des ch. de fer belges, 15 mars, p. 10. 


jALLANT. — Renforcement de la voie pendant les 
yaux d’infrastructure. (1600 mots & fig.) 


Chronique des transports. (Paris.) 
1934 656 .283 (.44) 


ronique des transports, no 6, 25 mars, p. 8. 


a fin du débat sur Vaccident de Lagny 
umbre francaise (4000 mots.) 


a la 


1934 385 .113 (.44) 
‘onique des transports, n° 7, 10 avril, p. 3. 
sa Compagnie d’Orléans en 1933. (3500 mots.) 


[934 385 .113 (.44) 
‘onique des transports. no 7, 10 avril, p. 7. 
es Chemins de fer de VEtat francais en 
100 mots.) 


1932. 


Génie civil. (Paris.) 
1934 
lie civil, no 2693, 24 mars, p. 261. 


e tunnel routier sous la Mersey entre Liverpool et 
kenhead, (2900 mots & fig.) 


625 13 (.42) 


= 5G... 


1934 62. (01, 691 & 693 
Génie civil, no 2693, 24 mars, p. 264; n° 2694, 31 mars, 
p- 289. 
_PIGEAUD (G.). — Les ouvrages en magonnerie, en 
beton ou en béton armé. (9400 mots & fig.) 


1934 656 .25 (.44) & 656 .283 (.44) 
Génie civil, n° 2693, 24 mars, p. 277. 

La sécurité des voyageurs en chemin de fer. Les 
enseignements de la catastrophe de Lagny, prés de 
Paris. (1100 mots.) 


1934 
Génie civil, no 2693, 24 mars, p. 278. 
Les traitements de l’eau d’alimentation des chau- 
diéres, en Allemagne. (600 mots.) 


1934 
Génie civil, no 2694, 31 mars, p.. 293. 
Le nouveau poste central d’aiguillage de la gare de 


621 .133.7 


656 .254 (.44) 


Paris des Chemins de fer du P. L. M. (1700 mots 
& fig.) 
1934 621 .43 


Génie civil, no 2694, 31 mars, p. 300. 
Le mouvement des gaz dans les moteurs Diesel a 
deux temps, pendant Je balayage. (1500 mots & fig.) 


1934 62. (01 
Génie civil, no 2695, 7 avril, p. 314. 
MAUVERNAY (P.). — L’équilibre des surfaces de 


révolution symétriquement chargées. (4500 mots et 
fig.) 

1934 621 .43 (.42) 
Génie civil, no 2695, 7 avril, p. 317. 

L’automotrice 4 moteur 4 essence de 130 ch. du 
Great Western Railway (Angleterre). (2300 mots 
& fig.) 

1934 621 13 & 625 .251 


Génie civil, no 2695, 7 avril, p. 321. 


Le freinage des automotrices de chemins de fer. 
(2600 mots & fig.) 
1934 621 .392 


Génie civil, no 
Les récents 
(1200 mots & 


2695, 7 avril, p. 323. 
progrés dans la soudure électrique. 
fig.) 


1934 62. (01 & 691 
Génie civil, no 2696, 14 avril, p. 336. 
LEBELLE (J.). — Relation entre les caractéris- 


tiques du béton et Yemploi de la vibration. (3000 mots 
& fig.) 


1934 385 .4 (.44) & 656 (.44) 
Génie civil, no 2697, 21 avril, p. 352. 

MARCEAU (J. L.). — Modifications apportées aux 
conventions et au cahier des charges des Grands Ré- 


seaux de chemins de fer franeais. (4000 mots.) A 
suivre. ) 
1934 62. (01 


Génie civil, no 2697, 21 avril, p. 355. 
HORMIDAS. — Les voitites minces autoportantes en 
béton armé, (3900 mots & fig.) 


\llégement dans les ‘transports, mars-avril, 
; KL (M.), — Schlafwagen mit 
Ten (1000 Worter & Abb.) 


1934 


_ GILARDI (U.). — De Vallégement du m 
lant par lV’emploi de métaux spéciaux, (1 400 — 


<,* ——_—__—_ 


° 


Ta Science et la Vie. (Paris.) 
1938 ne 621 132.8 & 621 .43 | 


La Science et la Vie, avril, p. 285. 


-_ ROURET (M. du). — Le moteur Diesel a deja | 19 
i conquis la traction routiére. S’imposera-t-il aussi pour 
- la traction ferroviaire? (4700 mots & fig.) ag ; 


= 1934 656 .254 
La Science et la Vie, avril, p. 333. " 
d LABADIE (J.). — En signalisation ferroviaire voici 


1932) = ee 


| LOssature métallique, 


2 ce qwil reste a faire. (6600 mots & fig.) eee re 
5° SS _ Le wagon route et rail W 
wa 1934 . 621 89:) Gee a ie ee 
ef La Science et la Vie, mai, p. 383. 1934 r : io 4. 
= TINARD (H.). — Voici les lubrifiants solides qui | [Ossature métallique. mars. v.. 
_@ évitent les défaillances des lubrifiants liquides. (4700 | em ners eel ree J] 
a mots & fig.) ‘| par la ‘Société Fiat, & Turin. (500 — 
: mal . 1934 REESE ny 
2 Les Chemins de fer et les Tramways. (Paris.) | L’Ossature métallique, mars, p. . in 


a Pot ae) RUPPIN (K.). — Les procédé: od 
| 1934 _ 621 43 | dure autogéne. (1900 mots & fig.) 
Les Chemins de fer et les Tramways, avril, p. 80. “he => path 

> SPIESS (E.). — Automotrices pétroléo-électriques. | 
(12600 mots & fig.) ; 4 


a r : . ® 


1934 621 .132.3 (.44) | 
Les Chemins de fer et les Tramways, avril, p. 89. | 

VIE (G.). — Transformations aux locomotives 4-500 
du réseau d’Orléans, (1500 mots & fig.) 


Revue générale des cher 
1934 ; 
Revue générale des chemins | 
SCOSSART (i) é 
du Chemin de fer d 


1934 625 .213 | 4934 
Les Chemins de fer et les Tramways, avril, p. 91. | Revue générale des cher rings dé 
DESGARDES (E.), — Suspension 4 flexibilité va- | NEBLINGER (J 
, riable pour wagons a marchandises. (3.100 mots & fig.) | tesse, type 1-D-2_ 


fer fédéraux autrichiens. (. 


Le ee 

Revue générale des chemins de fe 
La récupération du trafic 

mots.) cea 


. 1934. 625.259. 
‘ Les Chemins de fer et les Tramways, avril, p. 95. 
> ZOUCKERMANN (A.). — Le freinage magnétique | 
; 
A 


7 sur rail dans les chemins de fer, (5000 mots & fig.) | 


(A suivre.) Tt 


a a 


Revue universelle des Mines. (Liége.) 
34 656 .251 


le universelle des mines, no 7, 1°" avril, p. 175. 
LARD (P.), SWINGS (P.) & BRASSEUR (H.). — 
rincipe de la signalisation lumineuse de jour et le 
léme physique des verres de signalisation. (4 800 
1). (A suivre.) 

34 656 .1 & 656 .2 
le universelle des mines, no 8, 15 avril, p. 219. 
\MPUS (F.). — Le probléme du rail et de la 
e. (3000 mots.) 


In German. 


Die Lokomotive. (Wien). 


13.4 621 .132.5 (.73) & 621 134.3 (.73) 
Lokomotive, Miirz, S. 41. 

-D -Vierzylinder - Dreifach - Verbund - Giiterzugloko- 
ve der Delaware und Hudson-Bahn, (1500 Wéorter 
bb.) 


134 621 .134.3 (.44) & 621 .134.4 (.44) 
Lokomotive, April, S. 57. 
is Wechselverhaltnis, Zwilling oder Verbund, bei 


Heissdampflokomotiven der Paris-Lyon-Mittel- 
‘bahn, (4800 Worter & Abb.) 


34 

Lokomotive, April, S. 68. 
IHOSEK (J.). — Die Rationalisierung des Zugfor- 
ngsdienstes als Folge der Vervollkommnune der 
mewirtschaft bei. den modernen Dampf-Lokomo- 
1, (2500 Worter.) 


621 .134 


Elektrische Bahnen. (Berlin.) 


134 621 .335 (.73) 
trische Bahnen, Heft 3, Mirz, S. 49. 

GER (A.). — Die elektrische-Ausriistung ameri- 
ischer Einphasen-Wechselstrom-Triebwagen. (3 400 
ten & Abb.) 

34 

trische Bahnen, Heft 3, Mirz, S. 56. 
URT-HELLMUT ROLLERT. — Die Entwicklung 
elektrischen Zugforderung in den ausserdeutschen 
lern, (6300 Wirter.) 


621 .33 (.3) 


34 
trische Bahnen. Heft 3, Miirz. S. 65. 


sECK (B.). — Selbsttatige Streckenschalter fiir 
ehstrom-Bahnbetriebe. (1700 Worter & Abb.) 


134 621 .33 (.494) 
trische Bahnen, Heft 3, Miirz, S. 68. 

URLER (W.). — Zehn Jahre elektrischer Betrieb 
Rhiitischen Bahn. (1800 Worter & Abb.) 


621 33 


| 


Glasers:Annalen. (Berlin.) 


1934 
Glasers Annalen, Heft 5, 1. Miirz, S. 33. 
MULLER (A. H.). — Das Schwebzugsystem. Neue 
Formen von Hiingebahnen und ihre verkehrswirtschaft- 
liche Bedeutung fiir Massengut- und Personenbefér- 
derung. (4000 Worter & Abb.) 


625 .4 


1934 62. (01 & 669 
Glasers Annalen, Heft 6, 15. Miirz, S. 41. 
WIDEMANN (M.). — Die Strukturpriifung von 


Schwermetal - Erzeugnissen durch Gamma-Strahlung. 
(1900 Wéorter & Abb.) (Schluss folgt.) 


1934 385 .113 (.73) 
Glasers Annalen, Heft 6, 15 Miirz, S. 44. 

WERNEKKE. — Die Eisenbahnen der Vereinigten 
Staaten um die Jahreswende 1932-33. (38300 W6orter.) 


1934 62. (01 & 669 
Glasers Annalen, Heft 7, 1. April, S. 49. 
WIDEMANN (M.). — Die Strukturpriifung von 


Schwermetall - Erzeugnissen durch Gamma - Strahlung. 
(1700 Worter & Abb.) 


Organ fiir die Fortschritte des Eisenbahnwesens. 
(Berlin.) 


1934 625 13 (.45) 

Organ fiir die Fortschritte des Eisenbahnwesens, Heft 
6, 15. Marz, S. 103. 

HACKE. — Der Grosse Apennintunnel. (9 600 Wé6r- 
ter, 4 Tafeln & Abb.) 


1934 625 .113 
Organ fiir’ die Fortschritte des Eisenbahnwesens, Heft 

76) ld.2Marz, ‘Se115- 

WENTZEL. — Zur Gestaltung des Ubergangsbogens; 
eine Verteidigung der kubischen Parabel. (2400 Wor- 
ter, 1 Tafel & Abb.) 


1934 625 .212 

Organ fiir die Fortschritte des Eisenbahnwesens, Heft 
ii. April, S: 121. 

Verein Mitteleuropiiischer Hisenbahnverwaltungen. 
Theoretische Untersuchungen zur Entwicklung einer 
verbesserten Umrisslinie ftir Radreifen. (9 800 Wéorter, 
4 Tafeln & Abb.) 

1934 621 132.8 & 621 .134.3 
Organ fiir die Fortschritte des Eisenbahnwesens, Heft 

8, 15. April, S. 21. 

MOLBERT, Die Verwendunesméelichkeit von 
hoch gespanntem Dampf im Triebwagenbetrieb. (6 600 
Worter & Abb.) 


1934 625 .214 
Organ fiir die Fortschritte des Eisenbahnwesens, Heft 
8, 15 April, 8. 147. 
ROTHEMUND (M.) & BACHMATER (W.). — Prif- 
standversuche mit einer neuen Schmiervorrichtung fiir 
Hisenbahnwagen-Achslager, (1000 Worter & Abb.) 


“ 
. 
s 


; Zeitsch, des Ver. deutsch. Ing., Nr. 12, 24. Miirz, 8. 369. | 
ter & Abb.) 


- Zeitsch. des Ver. deutsch. rans Nr. 12, 24, Mirz, S. 379. 


-Eigenschaften/Verfahren. (4800 Wéorter &- Abb.) 


kehrs. (1500 Worter). 


Berlin.) = . ee 
1934 alk ' 669-1 


HENNECKE (R.). — Alteisen als Rohstoff fiir die 
Stahlerzeugung im Siemens- Martin- Ofen. ere Wor- | 


1934 ; “721 | 


LORENZ (H.). — Neue Ergebnisse der dynamischen if 
Baugrunduntersuchung, (4 900 Worter & 3 Tafeln.) 


1934 ae 62. (01 1 
Zeitsch. des Ver. deutsch. Ing., Nr. 13, 31. Miirz, S. 395. | 

_LEHR (#.). — Die Auswirkung der neuen Festig- 
keitsforschung in der Praxis. (5700 Worter & Abb. OR 


1934 ’ 625 .14 (01 
Zeitsch, des Ver. nausea Ing., Nr. 13, 31. Miirz, S. 405. 
RAAB (F.). — Die Stabilitat des Schienenweges | 
unter neuen Gesichtspunkten. (4600 Worter & Abb.) | 1934 — 
1934 691 Zeitsch, fiir das gesamte cae, 


2 Ue | 10. _ April, S. 61, 
Zeitsch. des Ver. deutsch. Ing., Nr. 18, 31. Miirz, S. 415. 


‘ WAGNER (Th ais 
ELSSNER (G.). — Verchromung von Oberflachen. | yorter & Abb.) 


e . ot. Hele 2 pelle anaes 1.4) 
1934 621 43} 4 ‘Ris nb.-Sicherungs 
Zeitsch. des Ver. deutsch. Ing., Nr. 14, wits April, S. 436. | Warts Cie toe geste oP ‘ = 


: | LOW April, S. 65. 
GRANTZ (S.) & RIEPPEL (P.), — Das Fremdver- | 


BUDDENBERG. — Das dreibegitiee! 
dichtungsverfahren zum Antrieb von Diesel-Lokomo- 7 beck n folet. 
tiven und Triebwagen. (1300 Worter & Abb.) (4 000 W érter & Abb.) (Fortsetzu is et he 


(5 700. Worter & hy : hea sib 


enone amt 
Sicherungswesen. (Ber 


1934 621 .32 eal alae 
Zeitsch. des v em dentro Ing., Nr. 15, 14. April, 8. 45T. vats n English. wy 
LUX (H.). — Fortschritte der Lichttechnik, (4 100 aed eS TT ae Oe aa a 
ae: pahets a peal Anais American Academy of P a 
1934 691 | and Social Science. (Phila 
Zeitsch. des Ver. deutsch. Ing., Nr. 15, 14. April, S. 472. | — 
NAUMANN (#.). — Korrosionsschutz bei Warm- | 1934 : 2 
wasser-Versorgunesanlagen. (5 800 Worter & aay patie net Acad, of Polit. and ‘Soci 
larch, p Ti oiitaey ‘ites 
1934 625 1 (.431) & 627 (431) Towards national recovery. — Ad 
Zeitsch, des Ver. deutsch. Ing., Nr. 16, 21. April, S. 495. | the January conf th 


| résumé of the wor 
nistration, with 


-KLAMMT (C.). — Der Riigendamm. (5900 Worter | 
“AY, | and the consumer. ve 


& Abb.) 


Ang ne 


Zeitung des Vereins mitteleuropaischer 
_Eisenbahnverwaltungen. (Rerlin.) _ - 
1934, | 656 .225 (.43) | 


Gatate des Vereins iit telemmont ‘Hisenbahnverw. Nr. 12, } 
22. Marz, 8. 221. 


ZEITLER, — Die Motorisierung dis Stiickgutver- 


ee of Committee « on pantie oF? 
| ation, — eee lors bes for the 


727 5 (42) 


2 Pngineer, r ate 4080, March 23, p. 301. 
An ry (1 ae words & fig.) 


62. (01 & 627 


‘No. 4080, March 23, p. 302. 
oration of structures in sea water. Va 300 


ear (4.1984... P= B28 (01 & 669 
.73) | Engineer, No, 4081, ‘March 30, p. 332. , 
57. | QUINNEY (a). — Time effect in tone metals. 


(1600 words & fig.) ; ~ 7 

1934 621 ae (.42) - 
Engineer, No. 4081, March SO phsehs ~ 
ant Ts Mi 8, Railway — three cylinder tank engines. © Ss 

(17 000 ne | (09 ad Hee) , 2 J 

1934 - 621 45 a 
624 | Engineer, No. 4082, April 6, p. 344; No. gOSe: ADEE 13, Fae 

neering Asson, February, p. 997. p. 368. me 
F wooden bridges and trestles, Me ee of the Parsons steam turbine. * 
n trestles for heavy loading. : dotting eS ; ; 
b e - Se aN ne ec 621 .43 & 669 1. % 
midges,-ete., if | Engineer, No. 4083, April 13, p. 373. an 
mpeg oF esa bee 4 _ Nickel-iron alloys in I. C. engine construction. (1300 * 
Pt ees ‘ TiN 2 p 624 (.73) & 69 (.73) | words & 1 table.) . 
‘aes ering Asson, February, p. 1011. 1934 621 .31 (.42) 


on iron and steel structures. Engineer, No. 4083, April 13, p. 381. 


Extensions at the Brimsdown «B» power station. 
(4 600 words & fig.) 


r steel railway bridges for fixed 
din "400 feet in length (1934). (23 000 — 


1934 621 .95 
Engineer, No. 4083, April 13, p, 384. 
Three small drilling machines. (600 words & fig.) 


1934 62 (01 
Engineer, No, 4083, April 13, p: 386. 


peor Ryanoiie testing machine. (600 words 
& fig.) 


1934 621 18 


yo pigs Tea 65 (71 + .73) 
1 ‘ing Asson, February, p- 1065. 


standardization. —- Status 

dards for railway high- 
- American Standards 
ne 


So ee ee 


- 


oct ie on which Rail- 


iations are now. cooperating. (6.000 words, ) ms 
5 Ee | Engineer, No, 4083, April 13, p. 387. ; <7 
2 ; 5 ? 3 : 
a4 _ 625 1 (06 (73) | “SwaLLOW (M. GS). — Tho «Velox» steam 


\mer. Ry. a ae Asson, March, p. 1. 


z " | generator. (3000 words, tables & fig.) 
rogram of the thirty-fith annual convention and | ~ 


oat aay ‘of members, | 1934 656 .211.7 (.42) & 699 (.42) ¥ 
oe ‘ee "hp 7 | Engineer, No, 4084, April 20, p. 398. - 
ame Engineer, ‘agen | Southern Railway train ferries. (2000 words & fig.) 3 
934 e 621 165 ; 
ineer, Ne: 4080, March 23, p. 294; ne, 4081, March | 1934 _ 625 .1 (06 (.73) ‘ 
ei p. 320. ‘ | Engineer, No. 4084, April 20, p. 402. & 
he development: of the Persgnk steam turbine, | American Railway Engineering Convention. (2500 off 
XI, (6 200 words & 1 words & fig.) _- 
a ; ¥ i 
is 


6 = 


(400, words & fig.) Mise 
621. 31 (42) 


pe Franco > emote, 


Engineer, No. 4085, Apri oT, p. 484. ; 
— _An undererond rectifier sub- station. (a 200 words 
io & fig. ) ; ; 


1934 
Engineer, No. 4085, April 21, ip. 439. 


A ANAS ee speed locomotive, type oil engine, i 100 7 
words & fig.) 


, a 1934 “i — 669 
aaa The Metallurgist, p. 115, Supplt. eg the Engineer, 
os} April 27. 

ai White metal bearing alloys. (800 words & 3 tables.) 


— 1934 62. (01 & 669 1 
7 The Metallurgist, p. 117, Supplt. to the Engineer, | provided ‘with oil cirenits, 
April 27. a 
Columbium in chromium-nickel steels. (800 words 


Ps, & 8 tables.) 


a 1934 : 62. (01 & 669 1 |. 
— The Metallurgist, p. 123, Supplt. to the Engineer, 


| of keys and | VaYS 
beer fits. (20 


“G 3 500 sre 


| 1934 Pr ees: 
Engineering, No. 3561, “April. 13,-ps 443. os 
The repair of Whitehaven maar Asn 
‘words & fig.) 2 


4 


1934 


- April 27 : 
” hin . ‘Eng e, No. 3562, 120, p. 445. 
| PEAROB (J. @.). — Impact testing of cast iron, | Purhienrins: No Site, Api 8 ae ae 
P ; pete sie sient hd Gang reer ‘for high pressures and boupeiaties ie 800 
pa 1934 621 392 & 669.1 | © Me) ae me 
The Metallurgist, p. 128, Supplt. to the Engineer, |’ 1934 
April 27. ‘Engineering, No. 3562, April 20, p. 452. eit 
The welding of high-tensile structural steels. (700 | The Keller automatic tool- -room machine, 
words. ) i : . words & fig.) 


1934 an 

Engineering, No. 3562, April 20, p. 453. 
Propelling machinery for Southern Railway 

ferries. (2200 words.) | 


Engineering. (London.) 
e 1934 . 621 94 


Engineering, No. 3558, March 23, p. 345. ee. | 1934 ae BAS, 

. The Herbert preoptive headstock. (2100 words Engineering, ey 3562, preci 

a sy ah 7 See Gl pagrihe and labour. | (2 000 words) = 

cae Engineering, No. 3558, “March 23, p. 352. Engineering, No. 3562, April 20, p. 467. beet) re “sa 
ies The deterioration of structures in sea-water (1800 | | BRADFIELD (J. z ©. 5, ae. Sisk, harbour brid 
ae words.) (2 500 words. ) we Se 


om - 
eo Fi. —— 


7. 1934 a 62 (.064 ey HE 1934 oy Eee ; 
eas Engineering, No. 3558, March 23, p. 382. nas ne 
ce : _ Machine AES at the ieee Fair. Ms a words ” SWALLOW AL aA t c n 
Zi) & fig.) j ator. (4300 words, 2 2 oie 
1934 | 621 132.6 6 (.42) 1934; eur omer 14 & 

‘ | Engineering, No. 3563, April 2 2, p. rr ras = 


eS A Engineering, No. 3558, March 23, p. 386. ; 
Three-cylinder 2-6-4 type, tank © doaumativa fans the ' GILFORD (F. H.). — : Mod iptton road engines. a 
L. M. 8. Ry. (500 words & fig.) _ words & Bel. co 3 : ep 


ha 
; - 

%, J - - oo 
= : - 

4 


624 8 (¢ 73) 
a 13, March 29, p. 401. 


Pl ecru details emphasized 
= | 200. words & fig.) 


ing News-Record, No, 13, March 29, p. 403, 


7. — Effect of capillary ‘forces in partly saturated 
(3.500 words & He) 


re 1934. « 624 .63 (.73) 
‘Engineering News-Record, No, 18, March 29, p. 416: 

MACKENZIE (C. J.). — Winter bridge building 
with relief labor. (Concrete-arch structure about 1000 
it. Jong). (3000 words & fig.) 


|) 1984 624 1 (.73) 
: 625 | 13 (73) iegiperag News-Record, No. 14, April 5, p. 431. 
> 10, ‘March 8, Pe 313. , PURCELL (C. H.), ANDREW (C0. E.) & WOOD- 


Ry. (900 words 


? 


(New York 4 


(unique domed caissons. (8900 words & fig.) 


1934 624 .2 
| Engineering News-Record, No. 15, April 12, p. 471. 

DUBERSTEIN (I.). — Continuous beam design by 
successive influence lines. (2000 words & fig.) 


1934 691 & 693 
‘Engineering News-Record, No. 16, April 19, p. 493. 


|) Winter concrete construction on Rapide Croche lock. 
, (1400 words & fig.) 
\ Bae 
{ 
{ 


62. (OL & vPAl 1 
ae March 8, Bie 31D. 


ae stall, he — 
on fine-grained soils. 


1934 624 1 & 721 1 
. Engineering News- Record, No. 16, April 19, p. 499. 


SUMMERS (H. J.). — Determining bearing power 
‘in earth foundations. (2700 words & fig.) 


— ew Ne ‘ie 

; jt 1934 62. (01, 624 .82 & 721 .2 
Cams i masonry: een see te ' Engineering News-Record, No. 16, April 19, p. 503. 
, TERZAGHI (K.). — Large retaining wall tests. — 
Tas 625 .614 (.73) 'V, — Pressure of glacial till. (4000 words & fig.) 
_ 11, March 15, p- 354. SSS 
a rack 1 ti vith | : : : 
‘word © fig.) pera n Ee 1) Creat Miastern Railway Magazine. (London.) 
| 1934 625 .232 (.42) 
Great Western Ry. Magazine, April, p. 173. 


693 & 721 .9 


624 51 (. 11) 


ote the Te (650 words & fig.) 


Sec? 624 51 (18) Indian Railway Gazette. (Calcutta.) 
12, Mareh 22, ino al ee 


1934 656 .284 (.54) 
Indian Railway Gazette, February, p. 32. 
Serious earthquake in Bihar (India), — Damage to 


railway centres. (1700 words & fig.) 


625 Eth (06 (73) | 
, 12, March 22, p. 386." 1934 — 385 .1 (.54) 
te ganna Convention. | India Railway Gazette, March, p. 57. 
a bis India’s railway budget for 1934-35. (10000 words.) 


T2ie2e 


HI (K.). — Large retaining-wall tests. — 


PRUFE (CG. Bo Bay bridge foundations built with 


5 t, “4 7€ — j . Z 
Orleans | An attractive innovation The camp-coach holiday 


a 
ea a 


=e Oe— 


Institution of Civil Engineers. (London. ) 
1934 385. (01 


Institut. of Civil Eng., Sessional notices, February, 
p. 73. 

SPILLER (J. W.). — The respective merits of roads 

and railways for colonial development. (1500 words.) 


1934 625 .143 
Institut. of Civil Eng., Sessional notices, February, 
p: 75. 
LAW (EH. F.) 
(1 000 words.) 


& HARBORD (V.). — Steel rails. 


Indian Railway Gazette. (Calcutta.) 


1934 625 .244 


Indian Ry. Gazette, April, p. 74. 


A new development in refrigerated transport. The 
Dyson insulated containers. (1300 words.) 
1934 625 .144.4 


Indian Ry. Gazette, April, p. 78. 

EAGAN (T. G. R.). — Laying permanent-way with 
the aid of 10-ton dip-lorries. Work in the desert area 
of Bahawalpur State. (1500 words.) 


Journal, Institution of Engineers, Australia. 
(Sydney, N.S. W.) 


62. (01 (.94), 621 .131.3 (.94) 
& 625 .245 (.94) 
Journal, Institution of Engineers, Australia, February, 
p- 41. 
SHEA (F. J.). — A modern dynamometer car. (6200 
words & fig.) 


1934 


Journal, Institute of Transport. (London.) 
1934 621 .33 


Journal, Institute of Transport, April, p. 258. 

SINCLAIR (G. F.). — Regeneration as applied to 
direct current electric traction. (Paper and discussion.) 
(17000 words & fig.) 


1934 656 .23 & 659 
Journal, Institute of Transport, April, p. 279. 

DAVIES 
mercial practice to railways. (7500 words.) 


Mechanical Engineering. (New York.) 
1934 536 & 621 1 (01 


Mechanical Engineering, April, p. 207. 

OSBORNE (N. 8.) & MEYERS (C. H.). — A formula 
for the saturation pressure of steam in the range 0 to 
374 Cl, (1900 words & fig.) 


1934 ; 
Mechanical Engineering, April, p. 227. 
Planing versus milling. (6500 words.) 


621 .9 


(A.). — The application of modern com- . 


1934 621 .11 
Mechanical Engineering, April, p. 235. 


Combustion in boilers. (1000 words.) 


1934 621 116 & 621 .133 
Mechanical Engineering, April, p. 237. 
Coal specifications. (1100 words & fig.) 


1934 621 116 & 621 .133. 
Mechanical Engineering, April, p. 238. 
Colloidal coal made from brown coal. (1500 words. 


1934 621 4 
Mechanical Engineering, April, p. 250. 
Light-weight, high-speed passenger trains. (2 2( 


words & fig.) 


Modern Transport. (London.) 


1934 656 .211.7 (.42 
Modern Transport, No. 784, March 24, p. 5. 
Cross-Channel train ferry service. (1500 words & fig. 


1934 . 656 (.42 
Modern Transport, No. 784, March 24, p. 2. 
Rail air services (Great Britain). (1200 words.) 


1934 621 .33 (.45 
Modern Transport, No. 785, March 31, p. 3. 


New electric railway for Italy. The Bologna-Florenc 
« direct » route, (1000 words & fig.) 


1934 656 .222.1 (.42 
Modern Transport, No. 785, March 31, p. 4. 


High-speed Diesel units for long-distance service: 
(2 200 words.) 


1934 621 132.6 (.42 
Modern Transport, No. 785, March 31, p. 5. 

Three-cylinder tank engines for L. M. 8. Ry. (120 
words & fig.) 


1934 
Modern Transport, No. 785, March 31, p. 6. 
Electrical indicator for Paddington arrivals and de 


656 .211. 


| partures. (700 words.) 


1934 621 .39 
Modern Transport, No. 785, March 31, p. 7. 
Electric welding of rolling stock. — Locomotive; 


carriages and wagons. (2200 words & fig.) 


1934 621 .392 (.485) & 625 .143.4 (.485 
Modern Transport, No. 785, March 31, p. 9. 
Welded rail joints. — Swedish invention. (250 words. 


1934 347 .763 (.42 
Modern Transport, No. 786, April 7, p. 3. 
Enhancing the safety of the roads. (2500 words.) 


1934 656 .25 (| 
Modern Transport, No. 786, April 7, p. 4. 

Colour light signals. A driver’s point of view. (1 20! 
words.) 


: 


z 


z = 40T = 


1934 621 .138 
xdern Transport, No. 786, April 7, p. 4. 


Economy in locomotive running sheds. (1 600 words.) 


1934 385 .524 (.436) & 621 133.1 (.436) 
wlern Transport, No. 786, April 7, p. 6. 

STRAUSS (F.). — Fuel consumption on Austrian 
ilways. (1 400 words.) 


1934 

ern Transport, No. 786, April 7, p. 7. 
Whitehaven tunnel. Progress of repairs, 
fig.) 


625 .13 (.42) 


(700 words 


1934 385 .763 (.73) & 385 .3 (.73) 
ern Transport, No. 787, April 14, p. 5. 

Rail and road transport in United States. 
rds.) 


1934 625 .17 (.42) 
dern Transport, No. 787, April 14, p. 7. 
[rack maintenance on the L. N. E. Ry. 
fig.) 


1934 
dern Transport, No. 787, 
An improved drawbar cradle. 


1934 

dern Transport, No. 788, April 21, p. 3. 
‘uture of transport, Problems for the 
ancil. (2 400 words.) 


(1.000 


(800 words 


625 .216 (.42) 
April 14, p. 8. 
(400 words & fig.) 


38 & 656 


Advisory 


1934 
dern Transport, No. 788. April 21, p. 4. 
Railways and the State in India, (2000 words.) 


385 .1 (.54) 


1934 656 .255 
dern Transport, No. 788, April 21, p. 5. 

ROBERTS (W. 8.). — Traffic operation over single 
es. Adaptability of modern token systems. (2 000 


rds & fig.) 


1934 656 .211.4 (.42) 
dern Transport, No. 788, April 21, p. 9. 
ferminal problems in London. (2300 words.) 


[934 621 .132.3 (.42) 
dern Transport, No. 789, April 28, p. 3. 


New three-cylinder class passenger locomotive for 
M. S. Ry. (1300 words & fig.) 


934 621 .335 (.489) & 621 .43 (.489) 
dern Transport. No, 789, April 28, p. 4. 


Jiesel-electric trains for Danish State’ Rys. 
rds & fig.) 


(1 400 


934 
dern Transport, No, 789, April 28, p. 5 


sranch line problems in India. Financial Beteemeass 
h government. (2300 words.) 


656 .27 (.54) 


Proceedings, American Society of Civil Engineers 
(New York.) 


1934 624 1 & 721 1 
Proceed., Amer. Soc. of Civil Eng., March, p. 289. 

BAUMANN (P.). — Analysis of sheet-pile bulkheads. 
(9100 words & fig.) 


1934 624 .51 
Proceed., Amer. Soc. of Civil Eng., March, p. 323. 
STEINMAN (D. B.). — A generalized deflection 


theory for suspension bridges. (13000 words & fig.) 


1934 624 .63 (.73) 
Proceed., Amer. Soe. of Civil Engineers, April, p. 485. 
WILSON (W. M.). — Laboratory tests of multiple- 
span reinforced concrete arch bridges. (8500 words 
& fig.) 
Railway Age. (New York.), 
1934 625 .1 (.73) 


Railway Age, No. 10, March 10, p. 339. 
Dotsero cutoff will provide new and shorter traffic 
route, (4700 words & fig.) 


1934 621 133.4 & 621 
Railway Age, No. 10, March 10, p, 345, 

A study of the locomotive front end by means of 
tests on a model. (1700 words & fig.) 


1934 656 .257 (.73) 
Railway Age, No. 10, March 10, p. 347. 

Automatic plant replaces mechanical interlocking on 
Alton & Southern, (1200 words & fig.) 


1934 
Railway Age, No. 10, March 10, p. 353. 
Railroad labor asks six-hour day. (5 


1934 
Railway Age, 

More than 
(4300 words 


1934 
Railway Age, No. 11, March 17, p. 377. 
Regulation of water and motor carriers recommended. 
(U. S. A.). (12000 words.) 


1934 
Railway Age, 

American Railway 
meeting in Chicago. 


1934 


Railway Age, No. 11, March 17, 
Signal section, American Ry. 
Chieago. (6500 words.) 


1934 
Railway Age, No. 12, March 24, p. 430. 
Canadian National constructs another unusual con- 
crete bridge. (2900 words & fig.) 


133.5 


385 .581 (.73) 


200 words.) 


625 .234 (.73) 
No. 10, March 10, p. 371. 
2200 cars to be air-conditioned in 1934. 
& tables.) 


347 .763 (.73) 


625 .2 (06 (.73) 
No. 11, March 17. p. 396. 
Engineering Association annual 
(24 000 words.) 


656 .25 (06 (.73) 
p. 413. 


Association, meets in 


624 .7 (.71) 


—102 — 


1934 621 .136.2 (.73) 
Railway Age, No. 12, March 24, p. 437. 

Radial buffer with friction compression resistance. 
(900 words & fig.) 


1934 656°.22 (.73) & 656 .23 (.73) 
Railway Age, No. 12, March 24, p. 439. 

Revision of merchandise service recommended. (3 300 
words.) 


1934 
Railway Age, No. 12, March 24, p. 443. 
Steady traffie growth for .railway express motor 
transport. (1100 words & fig.) 


1934 
Railway Age, No. 12, March 24, p. 445. 


Two bus and truck regulatory bills compared. (2 690 
words.) 


1934 
Railway Age, No. 13, March 31, p. 462. 


Pennsylvania builds new automobile and flat cars. 
(1400 words & fig.) 


1934 
Railway Age, No. 13, March 31, p. 465. 


PHILLIPS (G. A.). — Proper investment and modern 
methods will yield a return. (4200 words & fig.) 


1934 656 .284 (.73) 
Railway Age, No. 13, March 31, p. 475. 


Centralized traffic control installed on the Baltimore 
& Ohio. (1500 words & fig.) 


1934 
Railway Age, No. 14, April 7, p. 496. 
Burlington discovers 
(4900 words & fig.) 


1934 
Railway Age, No. 14, April 7, p. 501. 
Railway inventaries reduced to $ 295000000. (3 100 
words & 4 tables.) 


1934 
Railway Age, No. 14, April 7, p. 507. 


von BERGEN (E.). — Illinois Central improves 
method of handling boiler water. (2400 words & fig.) 


656 .261 (.73) 


347 .763 (.73) 


625 .245 (.73) 


625 17 (.73) 


625 142.2 & 691 


evidence -of termite damage. 


385 .1 (.73) 


621 .133.7 (.73) 


1934 
Railway Age, No. 15, April 14, p. 533. 

Burlington « Zephyr » completed 2t Budd plant. 
(7200 words & fig.) 

1934 
Railway Age, No. 15, April 14, p. 545. 


POTTER (A. A.). — Analyzing the railroad research 
problem. (3400 words & fig.) 


1934 
Railway Age, No. 15, April 14, p. 549. 


An automatic wheel counter on the Union Pacifie. 
(1100 words & fig.) 


~ 385. (072 


656 .29 (.73) 


621 .335 (.73) & 621 .43 (.73) 


Railway Engineer. (London.) 


1934 
Railway Engineer, April, p. 103. 
Railcars. (1 200 words.) 


621 .4 


1934 
Railway Engineer, April, p. 104. 
ALLEN (C. J.). — The steel rail specification of th 


American Railway Engineering Association. (290 
words & 1 table.) 


625 .143.2 (.73 


1934 
Railway Engineer, April, p. 106. 
Development of the steam locomotive in Frane« 
(1700 words.) 


621 .132.1 (.44 


1934 621 4 
Railway Engineer, April, p. 108. 
TRITTON (J. S.). — Railcars. A comprehensiv 


review of the problems of handling railway traffic b 
light railear units. (5400 words & fig.) 


1934 
Railway Engineer, April, p. 116. 
Straight-girder reinforced-concrete bridges for lon 


624. (0 & 624. 


spans. (1500 words & fig.) 


1934 
Railway Engineer, April, p. 118. 
A clear engine cab outlook. (900 words & fig.) 


621 .135.1 & 621 .13 


1934 621 .392 & 625 .23 
Railway Engineer, April, p. 120. 
BONDY (0O.). — -Welding in the construction ¢ 


passenger coaches. (1900 words & fig.) 


1934 
Railway Engineer, April, p. 124. 
EVERALL (W.-T.). — The Indus bridge at Kalabag 
North Western Railway, India. Part Il. — Girde 
erection. (1 600 words & fig.) 


624 3 (.54 


1934 
Railway Engineer, April, p. 130. 
125-lb. rails in France. (800 words &- fig.) 


625 .143 (.4: 


Railway Engineering and Maintenance. 
(Chicago.) 


1934 625 .17 (.7% 


Railway Engineering and Maintenance, March, p. 13 


In what condition is work equipment to-day ? (3 2( 
words & fig.) 


1934 385 .586 (.73), 625 144.4 (.7: 


& 625 .17 (.7: 
Railway Engineering and Maintenance, March, p. 13 


Should we use less machines and more men? (2 21 
words & fig.) 
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D: 
1934 625 .144.4 
iilway Engineering and Maintenance, March, p. 141. 
Quality or price, which should govern ? (3900 words 
fig.) 

1934 625 .141, 625 .144.4 & 625 173 
tilway Engineering and Maintenance, March, p. 144. 


HOWARD (N. D.). — Economical track maintenance 
mands clean ballast. (5000 words & fig.) 


1934 625 .15 
uilway Engineering and Maintenance, April, p. 200. 
Special trackwork, (4500 words & fig.) 


1934 2152 
ailway Engineering and Maintenance, April, p. 204. 
DISNEY (C. P.). — Crib retaining walls versus solid 
asonry. (800 words & fig.) 


1934 625 .174 (.73) 
ailway Engineering and Maintenance, April, p. 205. 


Switch heaters solve winter problem at North 
sation. (3600 words & fig.) 


1934 624, (0 (.73) 
ailway Engineering and Maintenance, April, p. 209. 
Pier deck of black gum promises long life. (2500 
ords & fig.) 


1934 725.33 (.73) 
ailway Engineering and Maintenance, April, p. 213. 


Modern equipment reduces cost of water. (2 400 words 
fig.) 


1934 625 .174 (.73) 
ailway Engineering and Maintenance, April, p. 216. 


Long Island Railroad to increase snow-fighting equip- 
ent, (2200 words & fig.) 


Railway Gazette. (London.) 


1934 625 .14 
ailway Gazette, No. 12, March 23, p. 485. 

ie steel rail — past, present and future. (700 
ords.) 

1934 656 .256 (.42) 


ailway Gazette, No. 12, March 23, p. 492. 


A new type of rectifier controlled track circuit. (750 
ords & fig.) 


1934 621 .43 (.82) 
ailway Gazette, No. 12, March 23, p. 496. 


Ten-ton rail motor car for the Argentine North- 
astern Railway. (500 words & fig.) 


1934 656 .23 (.43) & 659 (.43) 
ailway Gazette, No. 13, March 30, p. 535, 
Winning back traffic in Germany. (1000 words.) 


1934 385. (091 (.52) 
‘ailway Gazette, No. 13, March 30, p. 541. 
Japanese Government Railways. — Recent activities 


iclude the boring of a great tunnel. (850 words & fig.) 


1934 385 .4 (.42), 656 .212 (.42) 
& 656 .23 (.42) 
Railway Gazette, No. 13, March 30, p. 542. 


PAYNE (H. W.). — Keeping abreast of the times 
in the goods department. (1 800 words & fig.) 


1934 621 .132.6 (.42) 
Railway Gazette, No. 13, March 30, p. 547. 


New three-cylinder 2-6-4 passenger tank engines, 
L. M. S. Ry. (1300 words & fig.) 


1934 
Railway Gazette, No. 14, April 6, p. 566, 


Signalling on the P. L. M. (France), 


656 .25 (.44) 


(1 600 words.) 


1934 621 134.1 & 669 
Railway Gazette, No. 14, April 6, p. 574. 
Duralumin connecting rods. (750 words & fig.) 


1934 
Railway Gazette, No. 14, April 6, p. 576. 
Demonstration of fire-proofing composition. 
(1200 words & fig.) 


693 


a new 


1934 
Railway Gazette, No. 14, April 6, p. 578. 
Repairs to Whitehaven tunnel, L. M. S. Ry. 
words & fig.) 


625 .13 (.42) 
(650 


1934 656 .211.5 (.42) 
Railway Gazette, No. 14, April 6, p. 579. 

New train indicator at Paddington, G. W. Ry. 
words & fig.) 


(1 200 


656 .212 (.42), 656 .225 (.42) 


& 656 .23 (.42) 
Railway Gazette, No. 14. April 6, p. 582. 


PAYNE (H. W.). — Keeping abreast of the times in 
the goods department. (2000 words & fig.) 


1934 


1934 
Railway Gazette, No. 15, April 13, p. 629. 
More economical locomotive working. (1000 words.) 


621 133 


1934 656 .212, 656 .22 & 656 .23 
Railway Gazette, No. 15, April 13, p. 630. 

PAYNE (H. W.). — Keeping abreast of the times in 
the goods department. (1700 words & fig.) 


1934 
Railway Gazette, No. 15, April 13, p. 635. 
The Latil K, T. L. traulier. (1000 words & fig.) 


656 .261 


1934 
Railway Gazette, No. 16, April 20, p. 668. 
Automatic recording of vertical track defects. 
words & fig.) 


1934 625 .232 (.44) 
Railway Gazette, No. 16, April 20, p. 673. 
New light-weight Italian coaches, (700 words & fig.) 


625 .172 


(2700 
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1934 625 .232 (.494) 
Railway Gazette, No. 17, April 27, p. 718. 
Double deck Swiss sleeping cars. (500 words & fig.) 


1934 625 .143.4 (.73) 
Railway Gazette, No. 17, April 27, p. 719. 
New U. S.A. standard fish plates. (Fig.) 


1934 656 .253 (.42) 
Railway Gazette, No. 17, April 27, p. 721. 

Changing over from manual to power signalling at 
Cardiff. (2600 words & fig.) 

1934 725 .31 (.45) 
Railway Gazette, No. 17, April 27, p. 726. 


The new Florence-Bologna Direttissima. Designs for 
the new Florence station. (2100 words & fig.) 


1934 621 .132.3 (.42) 
Railway Gazette, No. 17, April 27, p. 728. 

New three-cylinder express locomotives, L. M. S. R. 
(500 words & fig.) 


1934 621 .43 (.44) 
Diesel Ry. Traction, p. 514, Supplt. to the Ry. Gazette, 
March 23. 
A successful French railcar. (1800 words & fig.) 


1934 621 .43 (.42) 
Diesel Ry. Traction, p. 517, Supplt. to the Ry. Gazette. 
March 23. 
Shunting locomotive for the Great Western Railway 
(England). (600 words & fig.) 


1934 621 .43 
Diesel Ry. Traction, p. 518, Supplt. to the Ry. Gazette, 
March 23, 
Busch-Sulzer engine. — Further particulars of the 
world’s largest locomotive Diesel engine. (800 words.) 


1934 621 .43 (.43) 

Diesel Ry. Traction, p. 520, Supplt. to the Ry. Gazette, 
March 23. 

German railcar with twelve-cylinder engine. 
words & fig.) 


(1 500 


1934 621 .43 (.42). 
Diesel Ry. Traction, p. 523, Supplt. to the Ry. Gazette, 
March 23. 
L. M. 8. Ry. railcar trial. (600 words & fig.) 
1934 621 .335 (.492) & 621 .43 (.492) 
Diesel Ry. Traction, p. 524, Supplt. to the Ry. Gazette, 
March 23. 
Dutch Diesel trains. (1200 words & fig.) 
1934 621 .335 (.73) & 621 .43 (.73) 
Diesel Ry. Traction, p. 526, Supplt. to the Ry. Gazette, 
March 23. : 
A novel Diesel locomotive. (900 words & fig.) 


1934 621 .43 (.44) 
Diesel Ry. Traction, p. 528, Supplt. to the Ry. Gazette, 
March 23. 


First Diesel car on the Nord. (400 words & fig.) 


1934 621 .43 (.4 
Diesel Ry. Traction, p. 529, Supplt. to the Ry. Gazet 
March 23. 


Locomotive for Government service, (700 words & fi 


1934 621 .43 (.48 
Diesel Ry. Traction, p. 530, Supplt. to the Ry. Gazet 
March 23. 


Express Diesel railcars, (400 words & fig.) 


1934 621 .43 (.4 
Diesel Ry. Traction, p. 690, Supplt. to the Ry. Gazet 
April 20. 
Diesel vehicle performance, I. — L.M.S.R. 150 b.h, 
shunting locomotive. (1 300 words & fig.) 


1934 ‘ 621 .43 (.49 
Diesel Ry. Traction, p. 692, Supplt. to the Ry. Gazet 
April 20. 


Dutch Diesel tractors. (300 words & fig.) 


1934 621 .335 (.42) & 621 .43 (4 
Diesel Ry. Traction, p. 693, Supplt. to the Ry. Gazet 
April 20. 
Power station shunting. (600 words & fig.) 


1934 621. 
Diesel Ry. Traction, p. 694, Supplt. to the Ry, Gazet 
April 20. 
STUART MIALL. — Transmissions for shunting loc 
motives, (1100 words & fig.) 


1934 621 .335 (.42) & 621 .43 (.4 
Diesel Ry. Traction, p. 696, Supplt. to the Ry. Gazet 
April 20. 
GARRISON (W. L.). — Oil-electric locomotives 
steel mill transportation, (3500 words & fig.) 


1934 621 .335 (.73) & 621 .43 (.7 

Diesel Ry. Traction, p. 702, Supplt. to the Ry. Gazet 
April 20. r 

Heavy shunting results. (1200 words, 2 tables & fig 


1934 621 .43 (.7 

Diesel Ry. Traction, p. 704, Supplt. to the Ry. Gazet: 
April 20. 

The latest British shunting locomotive. (900 wor 


.& fig.) 


1934 621 335 (.73) & 621 .43 (.7 
Diesel Ry. Traction, p. 706, Supplt. to the Ry. Gazet 
April 20. 


Diesel engine starting. (800 words & fig.) 


1934 385 .113 (.4: 
Supplement to the Ry. Gazette, April 27. 


Financial and operating results of the British Gro 
Railways in 1933. (6000 words & 28 tables.) 


1934 621.. 
Electric Ry. Traction, p. 602, Supplt. to the Ry. Gazett 
April 6. 
CORTEZ LEIGH (F. A.). — Thirty years of railwz 
electrification. (2800 words & fig.) 
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1934 621 .33 (.42) 
sctrie Ry. Traction, p. 605, Supplt. to the Ry. Gazette, 
April 6. ' 

The development of electric traction in Britain. (1 800 
rds & fig.) 


1934 621 .33 (.42) 

ectric Ry. Traction, p. 608, Supplt. to the Ry. Gazette, 
April 6. 

Lancashire electrified lines of the L. M. 8. Ry. (4500 

rds & fig.) 


1934 621 .33 (.42) 

setric Ry. Traction, p. 615, Supplt. to the Ry. Gazette, 
April 6. 

The Tyneside electrified area of the L. N. E. R. (1 400 

rds & fig.) 


1934 621 .331 (.42) 

ectrie Ry. Traction, p. 617, Supplt. to the Ry. Gazette, 
April 6. 

Modernisation of Newport-Shildon line. (900 words 

fig.) 


Railway Magazine. (London.) 


1934 656 .222.1 (.42) 
ilway Magazine, April, p. 244. 

ALLEN (C. J.). — British locomotive practice and 
rformance, (4000 words & 2 tables.) 


1934 

ilway Magazine, April, p. 255. 
Railway developments in Norway. (1900 words 
fig.) 


385. (091 (.481) 


1934 385. (09 (.43) 
ilway Magazine, May, p. 313. 
SCHWARZENSTEIN (F. F.) — Centenary and 


velopment of the German Railways. (2400 words & 


1934 


656 .222.1 (.42) 
ilway Magazine, May, p. 318. 
Modern locomotive work in France. I. — Chemins de 


* Paris-Orléans-Midi. II. — Chemins de fer d’Alsace- 
rraine, (3200 words, 1 table & fig.) 


1934 

ilway Magazine, May, p. 323. 
ALLEN (C. J.). — British locomotive practice and 
rformance. (4600 words & fig.) 


656 222.1 (.42) 


Railway Mechanical Engineer. (New York.) 
1934 625 .234 (.73) 


ilway Mechanical Engineer, March, p. 75. 
VERBARG (Ll. J.). — What price air conditioning ? 
200 words & fig.) 


1934 621 .135. (01 
uilway Mechanical Engineer, March, p. 79. 

FRY (L. H.). — Locomotive counterbalancing. (3 000 
ards & fig.) 


1934 621 .43 (.73} 
Railway Mechanical Engineer, March, p. 82. 
Burgess mufflers used on railplane. (250 words & fig.) 


1934 62. (01 & 625 .246 
Railway Mechanical Engineer, March, p. 83. 


The effeet of sulphur on aluminium cars. (1 000 words 
& fig.) 


1934 621 138 & 621 .139 
Railway Mechanical Engineer, March, p. 84. 

ANDERSON (J. A.). — Budgeting locomotive depart- 
ment expenditures. (1600 words.) 


1934 625 .26 (.73) 
Railway Mechanical Engineer, April, p. 107. 

STECK (J. W.). — Progressive repairing of gondola 
cars. (3200 words & fig.) 


1934 625 .216 (.73)} 
Railway Mechanical Engineer, April, p. 110. 

Radial buffer with friction compression resistance. 
(900 words & fig.) 


1934 625 .234 
Railway Mechanical Engineer, April, p. 112. 

TUCKER (W. H.). — Developments in heating 
passenger-train cars, (3 100 words.) 

1934 625 .251 


Railway Mechanical Engineer, April, p. 114. 


The friction of railway brake shoes. (1900: words 
& fig.) 


1934 
Railway Mechanical Engineer, April, p. 117. 


Draft gear, cinders, and some other things. (1 300 
words & fig.) 


1934 621 .335 (.492) & 621 .43 (.492) 
Railway Mechanical Engineer, April, p. 118. 

Forty Diesel-electric trains for the Netherlands Rail- 
ways. (1000 words & fig.) 


656 .24 


Railway Signaling. (Chicago.) 
1934 656 .254 (.73) & 656 .257 (.73) 


Railway Signaling, March, p. 125. 
Remote control of end of double track on the Deia- 
ware and Hudson. (2 300 words & fig.) 


1934 
Railway Signaling, March, p, 128. 
Electro-pneumatic interlocking on the Long Island. 
(3000 words & fig.) 


656 .258 (.73) 


1934 621 .39 (.73) & 656 .25 (.73) 
Railway Signaling, March, p. 131. 

JENSEN (0, M.). — Rectifiers with primary battery. 
(2000 words & fig.) 


1934 
Railway Signaling, March, p. 133. 
Centralized traffic control installed on the Baltimore 
and Ohio. (2600 words & fig.) 


656 .254 (.73) 


cee eo new app 
se, (16 000 words. 5) 


Agel 100 words & fig.) 


1934 ; 656 .256.3 (.73) 
Railway Signaling, April, p. 187, TT aie cook 
Automatic Diane ieee “mechanical ‘interlocking on 
Alton and Southern. (1 200 words & fig.) | 


1934 Sah cae 656. 256.3 € 8) 
Railway Signaling, April, p. 189. i 

New signaling on the Reading. (800 words & fig.) 

1934 656 .256.2 (.73) 

Railway Signaling, April, p. 196. Keg 


Simplified interlogiaae speeds train oper ation. (2 700 
words & fig.) : 


1934 “ 656.25 
Railway Signaling, April, p. 199. ; 
BAIRD (M. A.). — Primary battery life on the Erie. 


‘centeatieeals control he! an way signals, 
f & fig.) ‘ar 


fig OR 


| 1934 a At 
| Transit. Journal, ‘March, pe 88. 
Retardation controller- development 


1934 
Bese J ournal Ame i 109, 


1934 691 
Railway Signaling, April, p. 201. 

MEYERS (R. E.). — Preservative treatment and 
line service of creosoted poles. (1 700 words & fig.) 


1934 
Transit Journal, April, ?. 112. ae 
Centralized car. inspection successful, “(8500 wo 


South African Railways and Harbours Magazine. 


(Johannesburg.) |e tit aes 

1934 625 .232 (.68) | Ss ie et 9 
South Afric. Rys. and Harbours Magazine, February, is 1934 + vers 621 .338 (. 
p. 132. Transit Journal, April, p. 115. ay 
Building railway coaches in record time (S. A. Rya. Chicago gets first surface line sample car. (L 000 we 
~-and HL). (1600 words & fig.) | -& fig.)* ad dole ee nn 
19240p mtn oe 338 (. 


| Transit Journal, April, p. Les 


The Locomotive. (London.) _Five- section | car wes stainless steel | (New York Ra 


1934 “621° 132:60642), | 
The Locomotive, No. 500, April 14, -p. 102. 


Three-cylinder 2-6- “~~ passenger tank engine, L. M. and 
S. Ry. (1460 words & fig.) 


1934 621 .132.3 (.438) 
The Locomotive, No, 500, April 14, p. 104. 


Mikado type express engines, Polish State Railways. 
(800 words & fig.) i 


1934 621 131.2 
The Locomotive, No. 500, April 14, p. 106. 


Project for a locomotive of high capacity. (750 words 
& fig.) ; 


in Spanish, 


se 


Analés de la Agboiacibn ae Antiguos 
del 1. C. A. 1k (Madrid) 


1934 “i 
Anales de la Asociacion de Antiguos Alumnos del 1 
A. I., marzo, p. ist 
JACKSON (L.) & LLANOS (8.). — Estudio | “com 
| rativo: de Jos ciate de Sees de ur 1 linea 


oe 2s a 
“ —— 
> al 


Bik ie Peas aes 
weeks 656 .23 (0 
Transportes, n° 372, 15 marzo, p. 86. ~ 
. del trafico. (2400 palabras.) 


3 Ee ae 
Revista de Ingenieria Industrial. (Madrid.) 
934 625 .213 


ista de Ingenieria industrial, marzo, p. 82. 


\FFITTE. (C.). — El funcionamiento de la suspen- 
| de vehiculos. (3 900 Ropes & ie: 


4 


| Revista de Obras Publicas. ae 


624 
ista_ de Obras Publicas, n° 6, 15 de marzo, p. 101; 
1° 7, lo de abril, p. 121, 

ADO (C. F.). — Coleccion de puentes de altura 
ta, , 300 palabras x fig.) 


625 .13 (.460) 
ista de Obras Publicas, n° 6, 15 de marzo, p. 105. 


(ONEVA (F.). — Las obras de reconstruccién del 
rto paso sobre el rio Matarrafia, en la linea de 
agoza a Barcelona fee pee (3 800 palabras & fig.) 


934 : 656 2 
ista de Obras Publicas, n° 7, lo abril, p. 129. 
RANGO (L, R.). — Facetas ferroviarias. (6 300 pa- 
a8.) : 


934 _ 624 
ista de Obras. Publicas, n° 8, 15 de abril, p. 141. 
ASADO (C. F.). — Coleccién de puentes de altura 
icta, (1100 palabras & fig.) 


” 


. al 


| La acentt professionale, aprile, p. 105. 


Pali motive veloci. 


al L'Ingegnere, no 6, 16 marzo, p. 267. 


CASATI (E.). — Sulla Aestniinarion della verticale ; 
| di separazione dei carichi per le aste di parete nelle-— 


1934 : 


DIEGOLT (M.). — I cuscinetti delle bielle nelle loco: 
(2900 parole & ae) 


ingedhehs (Rome. , 
1934 | 


travi petscalam da Pome (400 parole & fig.) 


624 2 


i 1934 
LIngegnere, ne 6, 16 marzo, p. 269, 
STABILINI (L.). — Un metodo semplice per il trac- 
ciamento di deformate. le 000. parole & fig.) . 
1934 621 335 & 621 43 
L’Ingegnere, n° 8, 16 aprile, p. 366. we ; 
BRUNNER (A.). — Treni rapidi Diesel-elettrici. 


(3500 parole & fig.) 


a 


Rivista tecnica delle ferrovie italiane. (Roma.) 
1934 — 625 13 (.45) 


Rivista teenica delle toerotia italiane, 15 marzo, p. 101. 

ORLANDINI (H.). — La ricostruzione del ponte 
«Torello» sul fiume Calore al km. 138,746 della linea 
Foggia-Napoli. (4200 parole & fig.) 


1934 656.237 


Rivista teenica delle ferrovie italiane, 15 marzo, p. 112. 


MALTESE (S.). — Un documento di trasporto ferro- 


viario negoziabile. (5 800 parole.) 


1934 


621 .33 (.439) 


Rivista tecnica delle ferrovie italiane, 15 marzo, p. 123.. 


BAJOOCCHI (U.). — Il sistema Kand6. La elettrifica- 
zione della ferrovia meridionale Budapest-Vienna. 
(20500 parole & fig.) 


A Dutch. 


Dé Bee eae (Den Haag.) 


1934 656 .1 & 625 62 
De Ingenieur, no12, 23 Maart, p. V. 17. 


BAKKER SCHUT (P.).— Tram of bus? (2100 woor- — 


den & fig.) 


1934 656 .1 er & 656 .2 (.92) 
De Ingenieur, n° 13, 30 Maart, p. V. 


VAN, KREEL (B. H. A.). — Spoor- en autoverkeer 
ter Oostkust van Sumatra. (10 000 onder & fig.) 


621. 134, te oe 


Br ae 


= 


a 


Yisks, F 


mah. 5. ‘ 


* 
9 me 


aa 4 


,* ea. Se 


ms 


a aes 
et Fe 


i> 


i 
7 a a 


A (G. ©. on — Onderzoeck van onder wat 
(4800 woorden & fig.) ' 


621.33 (49 


all 


ns ie PLOMP (AD. = 28 a voor a electrificatie van | 
den spoorweg _ Rotterdam-Dordrecht. | (6.000 -woorden | — 
fos fig. Ns lad ae a) 

1934 621 33 (492) & 625. 1B (492) | 
oo Ingenieur, n° 15, 13 April, p. V. 44. 


_ SLOTHOUWER (J. 12 A). — Electrificatie Rotter- af ory = 


weed “Bears. (6 000 worden & fig.) 


1934 62. (01 & eat | ne 
De Ingenieur, n° 16, 20 April, p. B. 45. aS Canela dos 
FRANX (C.). — Proefbelasting van een Frankipaal | x 1934 
~ en van eenige | andere paalsoorten te Rotterdam. (3 000 


woorden, 2 tabellen & fig.) | Gazeta dos. caminhos de fe 


1934 p19 ci a). 
_ De Ingenieur, no 16, 20 April, ps By 49, t - { Ar ree ae 
VAN DAALEN, — Een fundeeringsmethode met op ie 1934 PY nit Bits ‘ 


_ kleef werkende gewapend betonpalen. ae 000 woorden, 
2 tabellen & fig.) 


| palavras. ie 


Spoor- en Tramwegen. (Utrecht i 4: a 
po 1934 . . 656 225 (.492) | | Ganeed dos” caminhos de ferro, a 1112, Mt : 
fa Spoor en ee n° 7, 27 Maart, p. 161. | p- 215. 


BOOT (B. C. M.). — Steeds sneller en betrouwbaar- | Construgoes ferroviarias. A linha di eintura do! Po 
der, maar niet duurder, (3 200 woorden & fig.) | (1 400 es & fig gs) 


ae. ERRATUM. 
aaa | Bulletin, May 1934. 


Monthly Bibliography : page 69, 2nd column. Notices on the following book + z ot 

Statistique des Chemins de fer suisses. * 3 aie ‘i 
Instead of — Price 
Read : "; Price? 


10 francs francais, 


10 franes suisses. ——s a 
a —— 


i 
i 
| 
{ 
. 
B 


I a ong) 
Ne 


CHARING CROSS’ CANNON ST. 
707 Levers, 143 Levers, 
METROPOLITA BORO MARKET 
VUNC. 60 Levers. 35 Levers, 
A LONDON BRIDGE 
317 Levers, 


NORTH KENT EAST JUNC. - 
83 Levers, i 


SOUND 
INVESTMENT 


«520,000 additional ‘°”” 
« passengers were car- 
«ried during the year ‘ 
« between London and ‘ | 
H 


« Brighton. 

Redhill® .  - 

emtintah- % 

« Of the increase in 1933 of £ 321,000 Eariswood § 
«in passenger train traffic, compared 
«with 1932, £ 150,000 was earned by 
« the new Brighton electric services, and 
« euning ine year the number of passen- 
«gers between London and _ Brighton Horley @ 
«alone increased by 520,000. This 
« traffic is still improving, for in January ws 
« last 110,000 more passengers were car- aN 
« ried in this area than in January, 1933.» oe ask Bridges 
130 lev 


tS levers I 
—The Railway Gazette, March 2nd. 2h, (mechanical) 


% ) 
This wonderful achievement by the Southern oN 


Railway Company demonstrates the reliability and of 
efficiency of the equipment used, which includes a} 
u® Hayward's Heath 
St frechanicel) 
ee | 
t © Wivelstield 
SIGNALS AND BRAKES 7 
3 
i Le Burgess Hill 
| ‘ Preston Park 
iF 4th 4 é JOR! 3 diGT oF 0. ltd BRIGHTON — 
; Cross. LONDON.N.L 225 Levers. — 


ts ty 


5 
4 
uh 
4 
Aj 5 
‘ a | 


WESTINGHOUSE BRAKED 


The new diesel-electric train for the San Paulo Railway, 
built by Sir W. G. Armstrong-Whitworth & Co. (Engineers) 
Ltd., is fitted with Westinghouse Automatic Vacuum 
Brakes and Control Equipment. Driver's Brake Valves 
and deadman’s Emergency Valves interlocked with 
the electric controller are provided at both ends of 
the train. Brake force on all bogies in obtained with 


Tee ALL . .. 


STEEL VACUUM BRAKE 


CYLINDERS 


“Prestall’cylinders were specified also for the 250 Wagons 
(100 30-ton and 150 16-ton) now being built for the San 
Paulo Railway. These REPEAT ORDERS demonstrate the 
efficiency and satisfaction given by the first 80 “Prestall” 
Cylinders supplied to the San Paulo Railway in 1930. 


Specify “ Prestall‘’ and save 40°, in dead weight 


THE WESTINGHOUSE BRAKE & SAXBY SIGNAL CO. LTD., 82, York Road, LONDON, N. I. 


In AUSTRALIA : The Westinghouse Brake Co. of Australasia Ltd. Concord West, N.S. W. 
In INDIA : Saxby & Farmer (India) Ltd., Entally, Calcutta. 


ee 


WESTINGHOUSE BRAKED 


One of four Diesel Electric Locomotives built by Messrs. 


Sir W.G. Armstrong Whitworth & Co.(Engineering), 
Ltd., for the Gaekwar’s Baroda State Railways. 
(Consulting Engineers, Messrs. Rendell, Palmer and Tritton.) 


These are fitted with 


AIR BRAKES 


There are many types of Westinghouse 
Equipments, covering every requirement 
for all kinds of rolling stock. 


Modern Equipments 
of the latest design include :-- 


The Empty and Load Brake for freight trains. . The Electro-pneumatic 
Brake for intensive service passenger lines. The 6 E.T. Automatic and 
Straight Air Brake for Steam Locomotives. The 14 E.L. Automatic 
and Straight Air Brake for Electric Locomotives. The Cross-Compound 
Air Compressor. The ‘‘Comprestall’’ Steel Brake Cylinder. The Self- 
Lapping Straight Air Brake Valve for Railcars, Tramways, etc., etc., etc. 


THE WESTINGHOUSE BRAKE & SAXBY SIGNAL CO. LTD., 82, York Road, LONDON, N.I. 


In AUSTRALIA : The Westinghouse Brake Co. of Australasia Ltd. Concord West, N.S. W. 
In INDIA : Saxby & Farmer (India) Ltd., Entally, Calcutta. 
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BERLIN. “SIEMENSSTADT 


Semi-Automatic Power Frame at the 
Station “Ausstellung”, Berlin 


The most northerly Power Frame in the World at 
. Narvik (Norway) 


MECHANICAL INTERLOCKING FRAMES 


Signal and Point Mechanisms for Wire 
and Rod Working — Compensators for 
Wire Transmissions — Point Detectors — 
Time Locks — Level Crossing Barriers — 
Electric Slots on Signal Arms — Crank 
Handle Locking Frames — Lever Locking 
Frames — Rail-Contacts 


ELECTRIC INTERLOCKING FRAMES 


with German and American Pattern Lock- 
ing Boxes — Signal and Point Machines 
for Direct or Alternating Current — Elec- 
tric Point Detection — Motor operated 
Detector Bolts — Semaphore Signals — 
Day Colour Light Signals 


BLOCK SIGNALLING, NON-AUTOMATIC 


Block Signals — Block Instruments — 
Electric Plunger Locks for Block Instru- 
ments — Track Circuiting and other 
apparatus for indicating the condition 
of the line 


AUTOMATIC BLOCK SIGNALLING 


Impedance Bonds — Track Relays — 
Jiluminated Track Diagrams — Level 
Crossing Signals 

AUTOMATIC GRAVITY HUMP YARD 
INSTALLATIONS 
Desk Pattern Power Locking Frames — 
Magazine Apparatus for Automatic Point 
Operating 


AUTOMATIC TRAIN CONTROL 


mechanical (Train Stops) — inductive 


WORKS IN BERLIN-SIEMENSSTADT, BRAUNSCHWEIG, BRUCHSAL, GEORGSMARIENHTTUE 


DEMAG ELE 
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with creeping speed for quickly and accurately clamping 
work-pieces and for carefully assembling individual parts 
during erectionsandrepairs. Carryingcapacity1/4to 9 tons. 


Demag Suspension Cranes 


_ having a carrying capacity up to 3 tons, reliably and 


economically operating quick hoists, the light overhead 
travelling cranes for stores and workshops. 


Agencies: 


Great-Britain : E. Hafels, 12, Victoria Street, London S.W.1. 


France : H. Hamelle, 21-23, boulevard Jules Ferry, Paris 

Belgium : Ing. A. Rosengarde, 195-197, avenue de la Couronne, Brussels 
Italy : Demag, Soc. an. Italiana, Via Benedetto Marcello, 33, Milan 
Spain : Maquinaria Demag, S. L., A. de Recalde, 38, Bilbao 
Switzerland : G. Baumlin, Lucerne, Postfach : 

Austria : Ing. R. Altmann, Brucknersir., 4, Vienna 


che Lubrication 
Problem 


THE L.N.E.R. 4- CYLINDER COMPOUND EXPRESS LOCOMOTIVE 
depicted above, fitted with high pressure Yarrow-Gresley boiler, is equip- 
ped with WAKEFIELD No 7 pattern Mechanical Lubricators for valves, 
cylinders and axleboxes. One of the principal and most difficult pro- 
blems associated with the use of steam at very high pressures in locomo- 
tives is that of lubricating the cylinders and piston valves; whilst for 
heavily loaded bearings forced lubrication has become a necessity. WA- 
KEFIELD’S Mechanical Lubricators adequately meet both requirements. 


C.C. WAKEFIELD & CO., LTD. 


WAKEFIELD HOUSE, 30-32, CHEAPSIDE, LONDON, E. C. 2 


RAILWAY 
MATERIALS 


TYRES AND AXLES 
LAMINATED AND COIL SPRINGS 
SPIRAL AND VOLUTE SPRINGS 

BUFFERS 

SPRING STEELS 

DAVIS STEEL WHEELS 

WHEEL CENTRES 

BCGIE SIDE FRAMES 

LOCO DRAG BOXES 

PISTON RODS 
SLIDE BARS : 
CRANK PINS, ETC. 


THOS. FIRTH G 
JOHN BROWN, L2® 


ATLAS & NORFOLK WORKS, SHEFFIELD. 


Dickson 


«FRANCO» 3 
3000 H. P. 


Steam Locomotive 


with 3 driving units — 
has hauled 1245 tons 
at 25 km. per hour 
over a 1 in 63 gradient. 
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MOHR patent 
system buffer of 
the friction type. 
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METALLURGIQUES ww. 
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NOTICE SENT ON REQUEST 


ONE MAN rl) 


“ SENTINEL- CAMMELL a 
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All “ Sentinel-Cammell ” Rail Cars whether coal or oil fired can now be equipped with auto- 


matic controls thus rendering unnecessary the presence of an attendant in the boiler com- — 


partment. The flexibility of steam, its capacity for “ overload ”’, its reliability and many other 
advantages are thus available with the same staff as is employed on electrically or internal 
combustion engine driven vehicles. 


RAIL CARS. 
: 


Water Level 
Gauge. 


Electrical Water 
Indicator. 


Bunker. 
Mechanical Sto- 
ker Screw Feed. 


Drive for Me- 
chanica Stoker. 


A 


. ee 
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Electrical Water © 


Level Indicator. 


. Reversing 


Lever. 


Throttle Valve 
Handle. 


Steam Brake — 
4A. Hand Brake. 


Sanding Lever. 


“« Sentinel-Cammell ” 100 H.P. railbus on the Southern Railway 


It should be noted that the supply of coal to the boiler. through the mechanical stoker is 
proportioned to the amount of water evaporated. This control is exercised by means of a 
float chamber controlling the feed pump—at low water level the feed pump is started and 
continues to pump until a pre-arranged level is reached. The feed pump itself actuates the 
mechanical stoker and the firing continues so long as the feed pump is delivering water to 
the boiler—the rate of the fuel supply thus being regulated by the demand on the boiler. 


FOR FURTHER PARTICULARS APPLY TO 


THE “ SENTINEL ” WAGGON WORKS LTD. 


20, IDDESLEIGH HOUSE, WESTMINSTER, LONDON, S.W.1. 
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TORMANC MAJOR’ 


OIL-HARDENING STEEL 


_ [Write for new data sheets on this Steel—just published} 


THE UNITED 


Mit 


COMPANIES LTD 


SAMUEL FOX 
& CO. LIMITED 


Associated with 
The United Steel Companies Limited 


STOCKSBRIDGE 
SHEFFIELD 


ENGLAND 
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WE CONFIDENTLY RECOMMEND IMPROVED 
“TORMANC MAJOR” FOR USE IN PLACE OF 3% 
and 34% Nickel Oil-hardened Steel, or even certain 
NICKEL CHROME STEELS. 


“Tormanc Major” is suitable for automobile crank- 
shafts, front axles, stub axles and steering mechanism, 
connecting rods, wheel studs, bolts and other high tensile 
parts. In general engineering practice it is invaluable 
for high-tensile parts of medium section (for large 
sections use “ Tormanc Special”). The steel may there- 
fore be used to reduce the weight of carbon steel parts 
without loss of strength. Alternatively parts may be 
strengthened without increase in weight or the necessity 
of making new tools, dies, etc., this being obtained 
without serious increase in cost. 


“Tormanc Major” is easily forged and machined, is 
particularly foolproof in treatment and is entirely free 
from any susceptibility to temper-brittleness. 


BRITISH STANDARD SPECIFICATIONS 


Of the various British Standard Specifications for steels 
covering ranges of tensile strength between 45 and 65 
tons per sq. inch, three specifications 5005/301, 
5005/302 and 2.8.2, permit the user to employ 
“Tormanc Major” steel whilst still being covered by 
British Standard Specification. 


RANGE OF PROPERTIES OF OIL-HARDENED 
AND TEMPERED STEEL 


Sections of 2}ins. Tempered about 600°C. 


tons sq. in. | tons sq. in. 


65/50 | 70 / 40 


ONE OF THE “TORMANC"™ SERIES 
OF ECONOMICAL ALLOY STEELS 
Write for new data sheets to:—Publicity Department, 


The United Steel Companies Limited, 17, Westbourne 
Road, Sheffield, 10. 


] Contractor to ihe Principal e lan 
- RAILWAY & ROADWAY COMPANIES 
| at Home and Abroad 


FOR PASSENGER VEHICLES 
AND GOODS TRANSPORT | 


LEYLAND. LANCS. 


There are Leyland 
Goods Vehicles for gross 


Bombay, | Glasgow, H Leeds 
Brisbane, Bristol, Calcutta, Capetown, Cardiff, Manchester, Meibourne, ! 
Christchurch, Chorley, Dunedin, _ Feilding, 3 
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ELECTRIFICATION 


[he eminence of The English Elec- 
tric Company in the field of 
Electric Traction has resulted in the 
adoption of their products on some 
of the most important Railways 
throughout the World. In addition 
to supplying Locomotives, Motor 
Coaches, Railway Motors and Con- 
trol Equipments, The English Elec- 
tric Company manufacture all the 
plant necessary for the Power Sta- 
tions and for the equipment of 
Railway Substations for either entire- 
ly automatic operation or for super- 
visory control. 


Fifty-six Railway Systems are 
operating «English Electric» Equipments 


SOUTH AFRICA 


ENGLAND 


ELECTRIC COMPANY LTD. 


Queen's House, Kingsway, London,W.C.2. 
Works: STAFFORD, BRADFORD,RUGBY, PRESTON. 


BRANCH OFFICES AND ASSOCIATES ABROAD : 


ARGENTINA, AUSTRALIA, BRAZIL, CANADA, CEYLON, DENMARK, EGYPT, 
ICELAND, INDIA, JAPAN, NEW ZEALAND, SOUTH AFRICA, MALAYA 
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RAILWAY AND SHIP CONSTRUCTION 


The « SARO » plywood. used by the L.N.E.R., in the 
construction of their new coaches was built up in . 
large sheets, the longest being on the Buffet Car 
shown above. The section between the doors was in 


one panel. 


The plywood supplied for 
Railway work is made _ to 
Air Ministry standards for 
Aircraft. 


Sole Agents for 


SARO PLYWOOD 
LAMINATED WOOD 
PRODUCTS LIMITED 


109 KINGSWAY, LONDON 
W.C.2. 


SARO CLOUD 
AMPHIBIAN 


MIAANUFACTURED BY | 


SAUNDERS ROE L°” 
EAST COWES 1.0.W. 


ENGLAND | 


VICKERS V.I- 


SINGLE BATTERY SYSTEM 
for ELECTRIC LIGHTING 
OF TRAINS. 


CALL AND SEE IT IN OPERATION IN OUR SHOWROOM 


VICKERS TRAIN LIGHTING C9 LT2 


(Proprietors: VICKERS LIMITED) 
VICKERS HOUSE, BROADWAY, LONDON, SM.I. 


Tele grams: VICTRALITE, SOWEST, LONDON, Cablegrams:VICTRALITE,LONDON. Telephone: VICTORIA.6900. 
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SERAING 
(Belgium) 
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Railway cross- 
ing of man- 
ganese steel 
pe Sear 


John Cockerill g 


Mines, Iron & Steel Works 


Engineering, Shipbuilding 
Artillery, Cement 


Concrete facts 
about the | 


ALBION 


)-fon 


BY APPOINTMENT 
TO H.M. THE KING 
OF GREAT BRITAIN. 


(GROSS LOAD CAPACITY 6-TONS.) 


ALBION MOTORS LTD. 
Scotstoun, GLASGOW, W.4. 


London: - - Bank peaings; 
20 Kingsway, W.C.2 


Also at Manchester, Liverpool, Leeds, 
Sheffield, Nottingham, Birmingham, 
Bristol, Edinburgh and Belfast. 


5-ton Albion (Gross Load Capa 
120-cwt.) ftted with Heavy-Oil Engine. 


The 5-ton Albion carries its full load 
with unfailing reliability under all con- 
ditions. It eliminates costly breakdowns 
and delays. It reduces running and 
maintenance costs to the minimum. It 
is, in fact, like all Albions, an out- 
standing example of the completely 
efficient transport vehicle. 

There are Albion Goods Models for gross 
loads from 24 to 12 tons. 


Heavy-Oil Engines can be supplied on 
practically all models. 
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The G.W. 


is now an established success. 


Its fine performance has proved that it — 
forms the solution to the problem of 
achieving speedy and economical subur- 


ban working under pres- 


ent day traffic conditions 


SOUTHALL 


APPLY FOR THE RAILCAR BOOKLET WHICH 


WILL BE GLADLY SENT ON REQUEST 


THE ASSOCIATED EQUIPMENT CO,LTD. SOUTHALL, MIDDX. 


Cables: “ Vangastow, Southall.” Cod2s: A.BC. 6th Edn., Bentley's & Motor Trader. 
2067 
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COACH FINISHES 


for appearance, durability 


and ease of maintenance 


Reproduced by the courtesy of 
A.E.C., Southall. 


¢ Pelee xX? Coach Finishes are manufactured on a 


_ synthetic base, by a patented process and 

have been proved to possess 50% to 100% greater durability 

than the old-style materials. _The application of ‘Dulux’ presents 
no difficulties and the beautiful finish obtained is lasting. 


One ’Bus Company has reported that ‘Dulux’ is “fresher than paint 
after a year’s hard wear, and even on the bonnet and round the 
petrol-filling cap there is no sign of deterioration or change of 
colour.’ ‘Dulux’ may be applied by brush or spray to any wood, 
metal or composition surface. No varnish coat is normally required. 


Full particulars, colour card and processes may be obtained from the 
sole manufacturers— 


NOBEL CHEMICAL FINISHES LIMITED 


(Associated with Imperial Chemical Industries Limited) 


SLOUGH, BUCKS 


{39 Used 


You can produce a job with 
better lasting qualities, and save 
time and money by grinding: — 


Journals, crankpins, horn 
cheeks, motion parts, slide 
bars, piston rods, superheater 
headers, regulator valves. 


We can supply thoroughly pro- 
ved Precision Grinding Machines 
that have been designed in co- 
operation with Railway Engi- 
neers for these and other classes 
of work in the Railway Shop. 


You should have details of these 
machines. 


Ask for a copy of “ Precision 
Grinding in the Railway Shop”. 


THE CHURCHILL 


Machine Tool Co. Ltd. 


Broadheath, Manchester, 
Home Selling Agents: 


MESSRS. CHASs CHURCHILE 4:60. siLip= 
London and Branches 
Export Sales Organisation: 


ASSOC. BRITISH MACHINE TOOL MAKERS LTD., 
London and Branches 


England. 


Always Reliable 


under any 
conditions 


FOR 
TRAIN LIGHTING 


PRITCHETT & GOLD AND E.P.S. CO.,LTD. 
50, GROSVENOR GARDENS, LONDON, S.W.1 


"Phone: Sloane 7164. ‘Grams: Storage, Sowest, London 
Works: Dagenham Dock, Essex 


PeG.anoEP S.CELLS 


P.B.10. 
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Knore Peeheatec Plants 


use exhaust steam of locomotives for preheating the boiler water up to 100°C, and take care of reliable 
and permanent boiler feeding. Considerable savings in coal can be made by the heat so regained. 
Greatest safety in service, minor costs in maintenance — consequently, the maximum in rentability. 


Knore’s Landem-Compound Feed Watec Pumps 


work independently from position of steam throttle, from temperature of tender water as well as from boiler 
and exhaust steam pressure. They are piston pumps for high speeds without flying wheel. Feeding the 
boiler can be regulated as required. 

The Tolkien control (patented), simple in design, provides smooth and noiseless running. A floating damping 
device (patented) secures quiet feeding lines and boiler valves free of knocks. 


Knoce Peeheatees 


embody under a well insulated jacket two exchangeable bundles of pipe which can freely extend under 
the influence of heat. These pipes can easily be cleaned in a short time without dismantling by Knorr’s 
portable acid cleaning plant. 

High thermical efficiency with a small heating surface! 


Gy KNORR: BREMSE 
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Specialities: 


Commercial and public service motor vehicles. 
Locomotives and Railway rolling stock. 
Bronzes and white bronzes for railway purposes. 
Lubricators. 

Passenger and pemneret cia motor peniclen! 


Electric train lighting, Electric signalling. 


Locomotives, Railway and Tramway Rolling Stock. 


Preheaters, Purifiers, De-areators. 
Railway fastenings, rail screws, etc. 
Diesel motor coaches, etc. 

Cemented waterproof, Sleepers, crossings, etc. 
Axle boxes for rolling stock. 

Copper tubes, copper rods, copper plates. 
Railway rolling stock and fixed os eb 
Public Transportation. 

Train lighting batteries. 

Precision grinding machines. 

Iron and steel in all forms. 

Locomotive Steel Castings. 

Injectors, ejectors, etc. 

Special Cranes and Lifting Appliances. 
Varnishes, Japans, Fine colours, etc. 
Rubber springs, Buifers, Hosepipes. 
Railway electrification. 

Hollow forgings. Tyres, axles, etc. 
Diesel-electric locomotives. 

Ejectors, injectors, lubricators, etc. 
Screws, 


Railway rolling stock. 

Speed Indicators, 

Makers of machine tools. 

Bearings. 

« Dulux » coach finishes. 

Road motor vehicles. 

Borers. 

Air Brakes, Feedwater Heaters, etc. 
« Fischer » Roller Bearings. 

« SARO » Plywood. 

Passenger and goods motor vehicles. 
Aluminium alloys in all forms. 
Welding Plant and Electrodes, 
Rolling stock of all kinds. 
Railway-Electrification. 

Conveying and handling plants, coaling plants. etc. 
Accumulators for train lighting. 
Leathercloths, 
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Firms: 


Roberts, htd.. (Is We ee ee XXIII 
« Sentinel » Waggon Works, Ltd, (The). Ix 


Spencer-Moulton & Co., Ltd, (George). XXXII 
Still & Sons, Ltd. (W. M.) . vrs — 
J. Stone’ &: Co; Ltd cn eens a 
Superheater Company (The) London. . ps 
Superheater Company (The) New York. XXIV 
Taylor Bros & Co., Ltd... ... . = 
United Steel Companies Ltd. (The). . Xi 
Usines Emile Henricot (S. A.)... . =e 
Vacuum Brake Co., Ltd. . . eee XXVI 
Vacuum Oil Company Ltd. .... . == 
Vereinigte Eisenbahn-Signalwerke . . . ; IV 
Vereinigte Westdeutsche Waggonfabriken. = 
Vickers Train Lighting Co., Ltd. . . . XIV 
Vi-Spring Products, Ltd. ens XXX 
Wakefield & Co., Ltd... . VI 
Westinghouse Brake & Saxby Signal Cos ° 

LAE ORD VE 8 Goo Ga ac T-T-1i 
Wild & Co, (A. G.). . . wf Mieianem fe —_ 
Williford and Company, Ltd. XXVII 


Specialities; 
Asbestos products in all forms. 
Locomotives, Rail cars, etc. 
India rubber springs of all kinds. 
Kitchen and service equipment. 
Railway specialities of all kinds. 


Superheaters for locomotives and multiple valve ; 


regulator headers. 


Steam superheaters for locomotives, marine, etc, 


Wheels and Axles. 

Steel sleepers, steel for all purposes. 
Steel and iron founders. 

Air Brakes. 

Lubricants for locomotives. 

Railway signalling. 

Rolling stock. 

Train lighting dynamos and equipment. 
Seat springs. f 
Mechanical lubricators: oils for all purposes. 
Railway signalling. Brakes. Heating systems. 
Railway supplies, steam heating, etc. 

Railway springs and for all their purposes. 


J. W. ROBERTS L” 


SPECIALISTS IN 


THE MANUFACTURE & APPLICATION OF 


HEAT INSULATION 
for LOCOMOTIVES, CARRIAGES 
TANK WAGONS, REFRIGERATOR VANS 
RAIL CARS anp ROAD VEHICLES, Etc. 


FIREPROOF PANELLING 
FLOORING, PARTIVIGON:S 
DECORATIVE PANEELING 


ETC, 


NOISE REDUCTION 


MIDLAND WORKS 
ARMLEY, LEEDS 12 


LONDON, 1 BROAD 
STREET PLACE, E.C.1 
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. Integrally Forged Long experience has demonstrated conclusively the 
Return Bends 


TUBE SUPERHEATERS 


superiority of the design and construction of Elesco 
(Schmidt) superheaters, and their reliability and effi- 
ciency in operation. This is due largely to exclusive 
use of return bends, integrally forged with the tubing 
which form the loops of the superheater elements 
or units. These bends are machine-forged without 
utilizing either additional material or a flux. 


Units so formed are homogeneous and as strong as 
the original tubing. At the bends, increased thick- 
ness of the metal gives additional strength at the point 
where it is needed most. This method of construc- 
tion also gives constant internal area, with smooth 
surfaces within the return bends which offer no 
restriction to the flow of steam. The smooth exterior 
surfaces avoid collection of soot, ashes or cinders. 


Millions of these return bends are in use daily in the 

severest service on steam railroads throughout the 

world, where Elesco superheaters are now standard. 
ye ke 


Headers Headers for Elesco superheaters are made of the very 
best gray iron and are designed to meet internal 
stresses to which they are subjected through con- 
stant vibration and variations in temperature. 


A recent development of the finger type header has 
the multiple-valve throttle or regulator integral 
with the casting, as illustrated. Without complica- 
ting the smokebox arrangement, this throttle or 
regulator offers many advantages over other designs. 
the steam is controlled between the superheater and 
the cylinders, and by the consecutive opening and 
closing of a series of small valves the steam upp 
to the cylinders is finely graduated. Steam at full 
boiler pressure constantly circulates through the 
units, protecting them from overheating. The mul- 
tiple-valve throttle-header is being adopted rapidly 
for every class of locomotive service. 


THE SUPERHEATER COMPANY 
60 East 42nd Street, New York, N. Y., U.S. A. 


ASSOCIATED COMPANIES: 


The Superheater Company, Limited The Superheater Company Limited 
Dominion Square Bldg., Montreal, CANADA Bush House, Aldwych, London, W.C.2, ENGLAND 
we) ie) 
Compagnie des Surchauffeurs Schmidt’sche Heissdampf-Gesellschaft, m. b. H., 
Rue la Boétie 3, Paris, FRANCE Rolandstrasse 2, Cassel-Wilhelmshohe, GERMANY 


The Superheater fonphay (Australia) Limited 
Manchester Unity Building, 185 Elizabeth Street, Sydney, N. S. W. 


681 Agencies Throughout the World 


NETTLEFO 
SCREWS 


Standard quality 
all over the world 


TRADE MARK 


GUEST, KEEN & NETTLEFOLDS, LIMITED, 
BIRMINGHAM -- ENGLAND 


ANTI-ATTRITION 


BRONZES AND WHITE BRONZES | 


ANTI-ATTRITION sronzes ARE THE MOST EFFICIENT FOR LOCOMOTIVE 
AXLE BOXES, BEARINGS, BUSHES, SLIDE VALVES, AND ALL NON-FERROUS WEARING PARTS. 


ANTI-ATTRITION wuitE BRONZES FOR LINING UP LOCOMOTIVE BEARINGS, 
CONNECTING ROD AND COUPLING ROD BUSHES, ECCENTRIC STRAP LINERS, 
CARRIAGE AND WAGON BEARINGS, ETC. 
SUPPLIED IN INGOTS, CASTINGS, OR ACCURATELY 
FINISHED TO SAMPLES OR DRAWINGS. 
CONTRACTORS TO THE ADMIRALTY, WAR OFFICE, DOMINION GOVERNMENTS BRITISH 
AND FOREIGN RAILWAYS, LONDON COUNTY COUNCIL AND OTHER CORPORATION TRAMWAYS, 


I COMPANIES, oT ea TRANSPORT COMPANIES AND ENGINEERS. 
SR OrLe, SOLE MANUFACTURERS 


LONDON OFFICE * ANIEAIIK! 
1, VICTORIA ST., S. W. 1. 


METAL COMPANY, LTD. 


Glengall Works, Glengall Rd. 
London, S. E., 15 
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The SERVICE and SATISFACTION 


are experienced by users of 


DUNLOP 


RAILWAY RUBBER 


SPRINGS, BUFFERS & HOSE PIPES 


Whrite for full details of the Dunlop Railway Service to :— 


DUNLOP RUBBER CO., LTD., 


(General Rubber Goods Division) Cambridge Street, MANCHESTER 
IMRR2/1 C.F .H 


he "Dreadnought Ejector 
ao ill work with pressures from 
The Standard " Dreadnought” Eje 90 Ibs. upwards and possesses: 
has a small Ejector of 20m/m and = the valuable feature of nol 
the large of 30m/m, it being tound a requiring any fine regulation 
in practice that this is the largest ee : 
of the steam, as is the case, 


combination that can be satisfac: © 
torily used ona 2-inch can _Pipe. Be -with other onal of Niel) 


3-5 & co Old Queen Street, eS iniear London, S.W.1|. 


Solution, Parl. London. 


f 


a 


ps4 Bon Wie 


Telegraphic Address : ; Tek Codes used : ABC 5th Edition. 
OILER, YORK. Terie Ee | Telephone : 2946 


ARMSTRONG OILER C: Ltd. 


YORK 


Patentees and Manufacturers of 


The “ARMSTRONG ” Oiler. 


For lubricating é = Efficient 


All Types of ae ang 


Railway and = tie 1 ; 

$ a Perfect in 
Tramway Cae Pail iD “4 
Journals. ai Every Detail. 


< ARMSTRONG OILER”  ——w OILER ” 
as supplied for Railway Tender Axic-Boxes. 


SAMPLE SETS FOR TRIAL SUPPLIED FREE OF CHARGE. 


WILLFORD & COMPANY LIMITED, 


ESTABLISHED 1890, 


LONDON OFFICE: PARK HOUSE WORKS, - SHEFFIELD. ALSO AT 


34, Victoria Street, : - Telephone: 21114 SHEFFIELD. BURNBANK WORKS, ; a 
‘Westminster, S.W.1. Telegrams: “AUDAX, PHONE, SHEFFIELD.” ; : DENNISTOUN. GLASGOW. — 
‘ Code: BENTLEYS, : 
CONTRACTORS TO THE LEADING BRITISH, INDIAN, SOUTH AMERICAN AND COLONIAL RAILWAYS. 
MODERN PLANT, SERVICES OF FIRST CLASS DESIGNING STAFF AVAILABLE. 


The General  Electrie Company, 
Limited, of Witton, Birmingham, 
fit Hoffmann Bearings on _ their 
Traction Motors. We have supplied 
this prominent firm with thousands 
of these bearings for Railway Trac- 
tion Motors alone. On motors that 
have been opened up for inspection 
after prolonged running, the bear- 
ings were found to be in absolutely 
satisfactory condition, with no sign 
of wear or deterioration either on the 
tracks or rollers. ‘These bearings are 
emphatically leaders in this field. 
They are eminently suited for ardu- 
ous duty; and if for railway, then 
for industrial or any other use. 


AND LINING 
CLOTHS ARE USED ON THE 


NIGHT SCOT 


FOR SLEEPING- BERTHS 
AND STANDARD THIRD 
CLASS COMPARTMENTS 


Full particulars of “Rexine” 
panelling on application to: 


eC RE NIE) Lt DoH YD E, 
ChE SRE 


I.C.I, (Rexine) Ltd. is a subsidiary company of 
Imperial Chemical Industries Limited 


London Office: 60 Wilson St., Finsbury, E.C.2 
R.A.376 


A C E C Ateliers de Constructions 
a Electriques de Charleroi 


Electric traction plant 


Motors and equipment 
Electric lighting plant 


for trains 


Electric signalling 
Wires and Cables 


7Oll> 


Coltness Iron Company Limited 
NEWMAINS, LANARKSHIRE, SCOTLAND 


London Office : 10 Iddesleigh House, Caxton Street, London S. W. 1. 
Indian Office : Turner Hoare & Co., Gateway Bldg. Appollo Bunder, Bombay 
South African Office : D. Drury & Co. Ltd., P. O. Box 3929, Johannesburg 
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THE MOST EFFICIENT SPRING-SEATING MADE 
THE g 3 


SPRING 


The unique shape of the patent Vito Springs permits a method 
of assemblage which is the most efficient ever used in uphol- 
stery. The end coils of every « VITO » Spring are of square 
outline, allowing the corner portions of the end convolutions 
to be clipped to the adjacent springs. The end coils being 
incomplete, permit expansion to relieve the rigidity so 
pronounced in all other systems of clipped spring-seating, 
and give « VITO » seating an unequalled resiliency and 
durability, 
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Sole Manufacturers : 


i-Spring Products Ltd. 


15, Vi-Spring Works, Victoria Road, Willesden Junction, 
LONDON N.W. 10, England. 


Write for 
particulars 
and trade terms. 


COPPER 
| IN 
\ LOCOMOTIVE 


BROUGHTON products emerge from the most rigorous tests 
and analysis with signal success. Our technical staff have 
had years of experience in solving problems connected with 
the use of copper in industry. Whatsoever you need in 
copper and cupro alloys, we shall be happy at all 
“” STAY-TITE “ Co per times to assist you, either in the laboratory, or in supply. 


( SILVER - ARSENICAL ) 


ikaw aa‘seem BROUGHTON COPPER COMPANY LTD. 


nently deform under com- 


“SSiV stress, and s 
avoids leakage” and pre MANCHESTER, ENGLAND 
heads. 
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PAINTS & VARNISHES 


FOR ROLLING STOCK 
ALSO . ahs 
SYNTHOLUX | the New air-drying Synthetic Paint of extra- 
ordinary character and durability. Suitable 
for brush or spray application. 
THERMOLUX (ow temperature Stoving Enamel is the 
latest industrial finish. It is appl ed by spray 
and the finish is very hard, lustrous and 
has great durability. ~ 
INDUROLEUM = the modern floor covering for coaches and 


buildings; fireproof and hygienic. 


_ OUR UNRIVALLED EXPERIENCE IS FREELY AT YOUR DISPOSAL. 


DOCKER BROTHERS 


HEAD OFFICE & WORKS. ROTTON PARK STREET, BIRMINGHAM 16. 
Telephone : EDGBASTON 2001. Telegrams " JAPAN, BIRMINGHAM #® 


LONDON DEPOT: 4-6, MOOR LANE, LONDON. E. C. 2 
Telephone : METROPOLITAN 2775. Telegrams " MATURED BARB, LONDON ® 


FORGES, USINES & FONDERIES 
DE ETA ‘ 


H AINE --S ASRINGI es saees 


BELGIQUE 


Conttructeurs forges Usines & Fondenes de et 
HAINE/SAINT/PIERRE 


ALL KINDS OF RAILWAY TRACTION EQUIPMENT AND ROLLING STOCK 
TELEGRAPHIC ADDRESS : GOLDSCHMID - HAINE-ST-PIERRE - BELGIUM 


Biss ARRANGEMENT OF BUCKEYE BUFFER & DRAWGEAR FOR STEEL 
. cee ES” FITTED WITH SPENCER MOULTON SPRINGS 
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CROSS SECTION 


SPENCER MOULTON 


RUBBER 
SPRINGS 


EO. SPENCER MOULTON & CO. LTD. 2, CENTRAL BUILDINGS, LONDON, S.W.1 


